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Pub. 1531/30 


:  Ryvkin, S. M. and Khar 'yozov, Re V.- 


“Method of Determining the Mobility of "Non-Basic" Current Carriers 


Injected by Light 
Zhur Tekh, Fiz, 25, 563-568, 1955 


Photoelectric behavior of semiconductors is studied by applying 
constant photoinjection to a rod-shaped. sample [cf. J R Haynes and 


and W. Schocklly, Phys. Rev. 81, 835 (1951)]- The equipment used | oe 
is described and results showing mobility of holes and.electrons: .-— 


in germanium are illustrated in graphs.. Gratitude for cooperation © 


“is expressed to D. N. Nasledov, V. M. Tuchkevich, Zh. I. Alferov, ae 


and A. A. Lebedev. One USSR and 6 foreign references. 
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~ Author. ae Ryykin, S. Me 


Schnee Sri siest asnbeat is a sts Sen 


.@itle + Mechanical modulator for aitaining. Light impulses with large gaps in the oe 
ae case of. a steep front ; 


- Periodical: Zhur. tien, fiz., 25, No 8 (August), 1955, sbTaANT6 


- cAbstract ©: The author ideseribes- a new ‘wo-disk modulator of covet dimensions which | argh eg 

at - makes it possible to obtain light impulses with-steep fronts which are ‘sepa. = 
rated by comparatively - ‘large intervals of time. It is an “improvement. of the’ 

‘older single disk type. The author gives its dimensions and .describes © all. LB 


the components: - ” He discusses its operating characteristics in detail.” He .: 
describes all the types of impulses which can be obtained with the new modu : 
-lator. ae - weet Te 


‘Submitted : . February 16, 1955 
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the basis of a study of the kinetics 


_ tures.’ The authors' 


Riso the nature (i.e. energy 


Zz ae 
Pub./153 = 2/19. | 
Mashovets, T. V-; Ryvkin, 5. M. 
pK SIRT DLEEEOEE eae tee? Cee ie eee ee 
{Influence of heat treatment upon lifetime of non-ground ‘current carriers 
in germanium (the kinetics of the formation’ of defects during heat treat-" 


ment) 


25, No 9 (september), 1955; 1530-1543 e 


The authors investigated the influence of heat treatment at relative ae 

"row" temperatures (400-550°C) upon the lifetime of non-ground current . 

carriers in germanium. The Lifetime decreases with increase of cempera-.. 
ture and duration of the heat treatment, whichis explained by the oc-. 

currence of defects that play the role of centers of recombination. On 

governing the process of the oceur- 

‘obtain data on their energy structure. They show that — 

the occurrence of defects in the investigated | re-. 000°). 

ess governing the occurrence 


ghur. tekh. fiz, 


rence the authors 
the process. governing 

gion of temperatures airfers from the proc 

of. "thermal. defects" ordinarily appearing in germanium at higher tempera-,- 
aim has been -to investigate the occurrence during. — 
alled thermal traps (recombination centers) and). 
; ociated with these 


heat treatment of: so ¢ 
structure) of defects ass 
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Name : WE, Solomon Meyerovich 


Dissertation: study of the behavior. of cee 
Oe ‘brium current carriers in semi-oon~ 
ductors 
_ Degree: ‘Doc Phys Math Sci 
Affiliation: [Not indicated7 


"Defense Date, Place: 24 Dec 56, Council of Physico-Tech~ - 
nical Inst, Acad Sei USSR 


Gertification Date: 8 Jun 57 


Source: BMVO 16/57 
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~~ SUBJECT. ussk / PHYSICS carD 1/2 PA = 1681 | 
- AUTHOR  PYVKIN,S-Meo ae ee eee 
- RITLE -  -aa~the So-Called "Secondary" and "pagsing-Through” Photocurrent | — ae 
oe in Semiconductors- Ge ee ee eee oe 
PERIODICAL Zurn. techn.fis,26, fasc- 11, 2439-2447 (1956) 


Issued: . 12 / 1956 ee, Geet bay 
‘By the present work the attempt is made to show that putting the secondary 

“. photocurrent equal to that which passes through is wrong. The terminology 
 yging the terms "primary" and "secondary® photocurrent is described as 


arrational if used for describing photoelectric phenomena in semiconductors. 


f the hotocurrent; If the semiconductor sample is irradiated 


Qn the kinetics © Pp 


~ py ia constant light current from & certain moment onwards, the relaxation-like 


_ process of transition to a new stationary of charge carriers, ‘ 
which occurs a8 & result of ionization, n the general case bY es 
_. two ‘phenomena: change of concen tron transitions in the — 

 Wenergy apace", ; occasion of ioni combination. 2 eee 
ificatio: 1otio ers in the coordinate © 

> by diffus Both processes take - - 
z ; i ry, when evaluating — 

ctive f each process, the — 

eigentimes of both processes may be invest ; fe ote ee eines 

on the so-called “primar " photocurrent; ent (more exactly 
initial: stage EN and POHL, 
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corresponds to the so-called "primary" current. On the occasion of the = 
occurrence of diffusion-drive-equilibrium, FERMI'S quasi-level in the semi-» 
conductor is reduced, and the relative influence exercised by the carriers ts. 
- moving from the cathode into the crystal increases. Hereby the basic condition ~~ 
- for the "primary" character of the current is gradually abolished. If equi-. 
_ librium in the energy space is rapidly established, the relaxation process | 
"-oceurring on the occasion of illumination is reduced to the fact that the 
". transition current goes over into the passing-through current, Thus the. 62.0 
~ establishment of equilibrium in the coordinate space is fully characterized. 
Qn the go-called "secondary" photocurrent: If no particular assumptions are... 
“> introduced (if, e.g., the barrier layers at. the contacts, very strong fields, 
-> ete. are not taken into account), the photocurrent occurring immediately after, ~ 
- 4llumination can only diminish by.the establishment of diffusion equilibrium’: | 
with the electrons. The photocurrent observed by GUDDEN and POHL on ZnS = 
cannot be put equal to the passing-through current. In conclusion several =. 
_ technological problems are discussed. According to theputhor's opinion the — Le 
“old ‘terminology must be dropped. It is necessary either. to introduce new - snes 
“terms which characterize occurring phenomena correctly or to change old terms = 
“vaccordingly. . eased Mey ieee 
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ately after ionization. A very simple"flat" case is investigated 
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“ae Fomine Mechanism of Impulses in Crystalline Semiconducto? i 
Counters. (The Motion of. Charges on the Occasion of an Impulse 
Lonization in Semiconductors). : Oe Pa ste ag 


Issued: 1 // 1957 Nee ces 
sent work intends ‘to determine the basic qualitative properties of .the ~ 
‘mechanism of. impulses in crystalline semiconductor counters, as well‘as 9 o) 
y out an approximated quantitative investigation of this problem. At farst ~ 
‘questions relating. to schemes .were dealt with ina precise form. From the — 
f view of the processes which take place in tle sample, the real:scheme ~~ 
replaced by another in the case of which the voltage on .the sample is... 
nstant. At the same time, computation of the charge in the impulse in the. > 
1eme ‘be replaced by computation of the excess electricity which is a 
of ionization in the outer. chain of the second scheme. In this connection - 
oblem-is confined to computing the additional current Qi 
exterior chain of the.scheme on the basis of. the investigation of the pro- =. 
that take place on the occasion of jonization inside the sample, The semi- wll 

then examined. The process is analyzed © 
tal with finite conductivity before excitation immedi- 
on the assumption © 


hich ionization took place has the shape of a parallelepiped. — 
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¥urn.techn.fis,26,fasc.12, 2667-2683 (1956) CARD 2/3 © PA 9 1821 
' Jt is assumed that the current carriers produced on the occasion of. ionization » ce 
“will within short have an energy. distribution corresponding to lattice temper- - 
- ature asa result of the collision, and will hardly be distinguishable from. 
the thermally ionized current carriers. Ionization and the establishment of = 
 quasi-equivalent distribution are assumed to exist at the momente. © ee: 
In the following an exact analysis of the quesvion as to the mechanism of impulse : 
formation is given mainly in order to determine the criteria for the transition 
of a formation according to .the scheme of. primary current into such according comer 
- » to the scheme of. a passing-through ‘current, as well as to compute the. depend-. ie 
ence of the amount of. the imputse on the conductivity of the sample and other. 
of its parameters. Computation of Ai passing through and 0. (diffusion-devia-._ 
tion-equilibrium) ig for a general case very difficult. Therefore only some. 
- special cases - of the weak, medium, and strong field - are investigated, and. 
_. for. these cases criteria are set up. Besides, the case for +t <<. @ is investi- - 
gated. +t is the life of the nonequivalent current carriers. In conclusion it... 
is pointed out that at + 77 @ the character of the process taking place after ~~ 
ionization is in many respects similar to those processes whichoccur in electric -- 
-- eircuits that consist of resistances and capacities in the case of. a consider= 
able modification of s@he parameters of this circuit. In the case of ionization... 
in insulators and semiconductors phenomena are complicated by the drift and the. 
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‘@iffusion of carriers ‘over considerable distances. As to the "primary curreniti, 05 
. this is only the initial stage of the transition process of the: current den. i 
scribed by the author as "passing-through current". The- eriteria and the charge 


are. determined by the two pasic material characteristic: marks T° and 5, ae ons se: 


the specific conductivity. of the. sample before ionization. In ‘the aconcdien, of; oe 
the passing through current the amount of. impulse grows with increasing Oo In 


“conclusion it is stated. that the ‘most. effective “erystalline counters are ob: ae 
Seined: on the basis of the use of semiconductors and not of r ingulated materials. — i 


- TNSTTTURTON: Leningrad. physical-Technical Institute of the Academy of Sciences ee 
in the USSR. — . ea yaa A ae: 
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AUTHOR “RYVKIN, S.Me = 
TITLE The Dependence . “of the ‘gosetral " picecwabdoa of the “ce ésgaguee ae 
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PeRTODICAL | Burn, techn £1825) | fasc.12, 2780-2783, (1956) - Shae 
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f£- the spectral distribution fe) 
on femperature are described. ‘The. samples us 
which’ the electrodes. were fastened by. powder 
poth materials” fluctuated ‘petween 10. 
: {lluminated- with a modulated light from a. m0 
with a quartz optic. The- ‘ghange-signal | was amplified by. 
- detector and rectified, ‘and was registered by means of a se 
_ometer. The curves of the spectral distribution of helen aur were worked 
out for equal: energies: The distribution of energy on ‘the spectrum was deter- : 
mined by means ‘of a. bolometer. The curves of the spectral distribution - ‘of photo- 
conductivity for both: substances are each shown in form of a curves A further ay 
diagram shows. ‘the. ‘dependence of | the length of the. boundary wave A, as well as 
Ae on: Geuperatute. From ‘these. “curves it cinay’ be. geen 
e longwave boundary and the maximum | of 


c Inthe cou 
“pendence fo) 


auctivity. of 


samples were 
potenti- 


‘that of the wave length 


that with the decrease of r Remperature: “th 
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TITLE - “Survey of Works submitted during the Sessions of the Department = 


ee for "Photoelectric Phenomena in Semiconductors". 
PERIODICAL Usp-fis.nauk, 60,fasc.2, 225-248 (1956) . ees ot reed 

A "os. 3. Tgsueds? 12: /.1956" : ie eas wet a Shh 
- The detailed experimental investigation of photoconductivity with separate de-. 
. termination of the phenomenological parameters of photoconductivity is a | 
. characteristic feature. of post-war works (e.g. "quantum yield", "life", etc.), 
ive. the investigation of stationary photoconductivity is being more and more - 
replaced by the study of the kinetics of photoconductivity, and it is:just by — 
this that the discovery of new and interesting rules is made possible. It is 
“further of great importance that investigations are extended to purely electric: 
~ phenomena, and that radiations other than by light are being used. The current. 
carriers liberated in the crystal lattice by light and other radiations ‘differ 

but Little from one another. The processes occurring in. semiconductors on the - 

- ‘occasion of ionization may be subdivided into two groups, vis. into independent 
'. donization processes (i.e. the production of free current carriers) and into 


"processes of the motion and recombination of the liberated carriers. The in- _ 
jection of unreal carriers makes the investigation of unsteady electron pro-- 
“cesses in semiconductors possible. Essentially, all works belong to the follow- 
“ing fields: 1.) Photoconductivity and optical properties. 2.) Photoelectro- 


-..motoric forces. Furthermore, several lectures dealt with the exterior photo- 
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electric effect in semiconductors as well as with some questions relating 
to method. aha : Memes 


» Lectures were delivered, among others, on the following topics: The properties | 
i of exitons, the structure of absorption spectra in semiconductors, the photo-.~ 
- conductivity of red and yellow HgJ,, the"exiton mechanism" of photoconductiv- =e 
ity, the diffusion of exitons, the "long-lasting" component ‘of photoconduc- 
tivity, the photoelectric and optical properties of polyorystalline and wie 
_ Smorphous layers of antimony trisulphide and of antimony triselenide, the theo- 
retical and the experimental investigation of some problems of collision ioni- 
. gation in semiconductors, the influence exercised by’ various metal admixtures 
“on the electric and photoelectric properties of pressed polycrystalline samples 
of cadmium sulphide, the i é x : in ice e ed by 
ae exeiting light on recombination processes into account, the kinetics of photo-. 
- conductivity in silver chloride, the semiconductor properties of coloring sub- 
-.stances,.the Sensibilization of photoelectromotoric force (e.g. in the case of. 
-, Qnorganic semiconductors, by organic substances), etc. ee ES ee 


tents of these works is. discussed in short.: In spite of ‘all the euccesses ° 
achieved, much.still remains to. be done in many fields. se ae 
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Operation Mechanism. (Kharakteristiki i mechnism deystviya ger- 


Zhurnal Tekhn.Fiz. 


1957, Vol 27, Nr 1, pp 95-105 (U.S.s:R. 
Received: 2 / 1957 Eee 


Reviewed: 4/1957. 


_ This paper deals with the results of the study of counting prop-  - 
_ erties and of the mechanism of impulse-production in n-p-q. 9 


counters. The wiring circuit of. the counter is demonstrated by a 


“drawing. The mode of operation of such a counter does not differ. 
essentially from the mode of operation of a photodiode.in the  . 
‘case of a "photo-diode-like" circuit. The n-p transition is con-. 


nected in the barred direction. The a-particle forms electron-" 
hole-couples in germanium. The unreal carriers (here the holes) - 
diftuse to the n-p transition and are. drawn into the p-domain by _ 
the field existing in this transition. An additional current 
hereby occurs in the exterior circuit and furthermore a voltage — 
drop.at the resistance R. This voltage drop is recorded. Since. 
the unreal carriers occurring momentarily in the n-domain on the . = 


- occasion of ionization rapidly flow off or recombine as a result 


‘The following conclusions 


of n-p transition, the duration of ‘the signal. occurring at the. 
resistance R is not long. eee mee 


can be drawn from the investigations 


carried out: Germanium n-p transitions of the here described 
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Germanium Electron-Hole Alpha Counter Characteristics and 

_ Operation Mechanism. ge ee 

construction can successfully be used as counters for a-particles 
and obviously also for other. heavy charged particles. Such, coun- — 
ters have: the following characteristic features: The germanium = 
n-p transition corresponds according to its amount to a common - 
dielectric counter. The counter characteristic of the -n-p tran- 
sition has.a good "plateau", The duration of increase of the im- _ 
pulse fluctuates in the case of various samples between 2-3 and 
10 microseconds. The n-p transition can be used at room tempera- 
ture, whereas the dielectric crystal counter, as a rule, can. 
only be used at low temperatures. Also in the case of n-p-a ger- 
manium counters, however, the ratio signal/noise increases to a 
great extent with a reduction of temperature..-This facilitates _ 
their application in the domain of extremely low temperatures. — 
The germanium -n-p transition lacks the main disadvantage of crys-. | 
tal counters, i.e. the so-called polariaation. The experimental 

investigation of the dependence of the impulse and its front on 

the parameters of the exterior circuit and on the thickness of - 

the basis confirms the assumptions concerning the mode of opera- ~ 

tion of the here disoussed counters made in this paper. (12:illus-: 

pre a er eee trations). Ae OE OS aa pees 
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RYVKIN,S -M., and MAKHALOV,YUsAe 0 
““Winority Carriers Distribution py Injection Region Movement =... 
and in Presence So peield. (Raspredeleniye kontsentrateii = 
-neosnovnykh nositeley toka pri avizhenii oblasti in!'yektsit 
“i nalichii polya, Russian) ais Sobre thee eign geeie ree eater << * Ag 
“ghurnal Tekhn. Fiz.» 1957s Vol 27, Nr 3, PP 441. =.451 (7-8.S2R-)> 


“Received: 4 / 1957 
“With reference to C 


Yol 20; 1037) the present paper suggest® a tzero"-method for. — 
‘the determination of the mobility of the unreal (minority ee 
current-carriers > The results of investigption of the character ie 
of the process in the case of the existence of a movable injection © 


‘region are shown a8 


particular the possibility is found +o Ncompensate" the. 


_asymmetry-effect by 


CIA: RDP86-00513R001446520001-8" = 
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ee “"Reviewedt 5°/ 1957 
“Adam's paper from 1954 (Physika, 19545 


«il as also of an electric field In 


the electric field. The existence cf such _ 


a compensation can be used for the determination of mobility — 
by means ‘of. the "zero" method. First, the theory of the problem, — 


the experimental sy 


stem, and then results are dealt with. The. 


scheme differs from that of Adam only by the possibility of from~ 

ing and measuring a field in the sample, as well as by the © a, 

utilization of some special types of development. In the case of 
the measuring method for mobility the so called 'jambda-develop- 


‘was used (the: deveoped signal is shaped like the Greek .. 
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kt New asta ucgucrootriation Effect and Its : iG ait Ges 
Application to the. Determination of. the. Ratio Between whe Concentration: : 


OF Heavy and- Light Holes - 


heavy cna Light poles s ‘The ‘eneouetical ounve ae ‘for this 
case. nicely. describes the experimental results The con-.- 
centration ratio ‘between heavy and light holes is deduced | 
from measuring - ‘results as being 57; this value approaches’: 
the result (50- 0) obtained by an other way (Bet Ds There. 
are 2: figures and 2 references « eee 
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AUTHORS "ark ad tyevas_ 
oa TITLE: - tavestigation ‘of. the: Adhesion. “Levels. -in ‘polycrystalline - 
Ne \orystals by the: Method of the Tnermo- 


$b,8 fand in Single Se 
stimulated Current 
"PERIODICAL: ‘Fizika tverdogo tela, 19599 Vol ts: Nr “OQ; pp 1319. “2.4380 wss8) caer 


n of. a previous paper (Ref 4) the’ present” EOS 
me ope re th results. Figure 1 snows the. : 
Seer an curren®, in: 
Both. samples. have. 


ABSTRACT; . In continuatio 
oe - article offers .so 
temperature depen 
“$b 2835. figure 2 shows 
' petype conductivity - he , heating rate wa 
former and 0.2 des/sec forthe latter The: therm 

“current in the former exhibits tro maxime ‘at. a 


p. » 180°K, and three in selenium (115° Ks 165°K;: “and 180. °K)» 


eelina and - 


An evaluation of. ‘the. adhesion level position. yields. for. a ma PE 
=. 0: 39 eve whenasé aming © ‘the Sy : 


ae = 0033s. andAE, 
ass of free : 


ive mass. of the: holes to. be. equal to the m 
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ASSOCIATION: 


SUBMITTED : 


Card 2/2 


‘lifetime. changes ‘only slightly - and amounts to A0pvsecs: With ce 


The authors thank’ B. T: Kolomiyets for supplying Sb,S5 4) and. re 


“Po; Ds Kozyrev: for selenium. crystals: samples. There. are SLE 


iprii 24, 1959 : 


67392 | 


icc beens and: the ‘mobility to bee us 20. cm 2 he pea. Tf temper- ae 
ature is decreased. from: +20 to- =150 C,:the photoelectric . ae Gee 
sensibility. drops” to about one hundredth. In this ‘case, the 


u independent. ‘of ‘temperature and “equal to 1 cm /v.sec, one . 
obtains for. selenium, according : to the ‘three. maxima: AES “O- 108% Ss 
AE, ~0. 14 ev, and QE; ~0. 17 ev. An evaluation of the cartier: - 


concentration yields for Sb sos a0" 16. eae and for se ~10°%c a 


2. figures and 2. Soviet Terercuces: 


Leningradskiy £iziko-tekhnicheskiy institut | AN ‘SSSR (ieningrad 
sics and Technolo a of the AS | USSR) : lee 
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 gTTLE: : Determination of the ‘Number of. Acceptor levels’ oe cede | 
ea 4 Occurring in: Germanium Under the action. of. Gamma . irradiation. 


- PERIODICAL: | Fizika tverdogo ‘ela; 1959), Vol i, Nr 9, PP 1381 - 1384 ‘(ust su) 


“ABSTRACT: 9°" The. Zadiation: ~induced formation of - structural defects’ stable so 
, : -at room temperature. had already: been investigated several | 
times, but not all the problems | related: therewith are as. yet’ 
- solved satisfactorily.: The present paper offers a2 contribut- ©. 
ion by discussing the ‘possibilities. of a complete ‘analysis of 
' the energy: ‘Levels. of; the defects and by publishing experimental 
results. concerning the: temperature dependence of: the. Balls ss... 
coefficient R. of.-n-type germaniun . irradiated by. Co. nferayee 
An analysis “ofthese: results. permits a precise determination: 
of the number of. acceptor levels belonging to one (r-radiative Ae 
defect. To investigate the temperature dependence of ‘the 5024 
carrier concentration in the presence of. qultiple-charged an 
centers, .the authors theoretically investigated a level scheme 
Bh of a defect (Fig 1), with n in the conduction band considered 
Cara 1/3 _.to-be composed: of four rs par ee we 2a). In this. connection the - 
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~ ‘Determination of the mina ‘of Acceptor Levels of ; sov/181- 4292 Sapse 
Defects Occurring in Germanium Under the Action: of Gamma. Irradiation 


gollowing was Ue aner every ‘defect. produced py “padiation ‘has. 

1: acceptor= and «donor levels; Nordinary”. donors - (atoms. of. 

‘the Vv group ) and NM” ‘defects exist in. such &. way in _germaniut 
with the. concentration Ng. that. Ng “> Mien 1 201 rises weakly 


in. consequence of transitions of . eyoctcons fron. ‘donor Vevels 
to. the conduction . pand; Ny? full. ionization “of the” donor 


‘levels, Ny * Ny eH1 n. ; stronger rising of ‘n in. consequence, of = 
transitions of * saeotrond from ‘higher defect ‘levels. to the. cone 
: AE, /2kT : 
duction band nz * VK om eee 1 n,: full ionization of ‘the 
upper. levels; n= ig - wQ- 4): The temperature dependence of n 
an thus be repr e function lg n= g(t). Ga 
‘ally in Fig 283" yin 2b). A table gives the rem. 
‘gults of severa i Jt is. €ound that: Loree 
peinauced defects “Li e* mw L ues 0.18 eve The defect 


27. 


formation cross. section was “found to 0 de 5 ce 4.00107 eee 
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- Ocourring in Germanium Under the Action of Gamma Irradiation . 
Directives for further investigations, are briefly shown. 
Finally, the authors thank B. M: Konovalenko and I.D.Yaroshets-. 
“_kiy for exposure of the Samples and Sh. Ms Mirianashvili for:. °° 
his assistance in measurements. There are 2 figures, 1 table, ~~ 
and 3 references, 1 of which is Soviet. Bs ag ae odes 
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AUTHORS: 


TTL 


ABSTRACT: 


GYD OO. a? 
“Investigation of Adhesion Levels in SbSe,_ yt 
. “the Thermostimulated Current oe 

"PERIODICAL: Pinika tverdogo tela, 1959s Vol 


‘glow heating the carrier concentration Triste in 
“gone, in the same 
‘This. boost curren 


gtimulated. currents 


applicable to poorly conductive and’ p 


Pe ee ee 
_ ~ gov/181-1-9-23/31. 
by the Method of 


4, Wr 9) pp 1460 - 1463 (USSR) 


If adhesion levels. are occupied by carriers at low. temper: 
atures, this condition is conserved for a long time. With is 
‘cart ' ris: “the allowed. - - 
way: as the current (if a field is applied). | 

t which is higher than dark current is = 
defined ag thermostimulated.. An investigation of thermo-= | 
“allows the estimation of position and) 
esion levels. This method is specially 
( hotosensitive semicon- eer 
ductors. It had already been utilized for the investigation of. 
cdS, CdSe, HgJ,, and gnS (Refs 1-11)- The present paper offers 
the results obtained for the single sb Se, crystals. ‘Investia- 
of from =180 to 


seoncentration of the adh 


‘ations were conducted in the temperature range 
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_by the yetnod sov/ 181+ 1-9- af 


“ynveatigation GE -hanesion: bevels | in S 8 e5. 


of the Thernostimulated current 


sane 2: ‘as to, Sehe: a: 
t, (solid curve 
e° recorded — 


- 2420: Pes “Pigures 4 and 2° ghow samples 1 
gture. dependence ‘of the i aaabignates ‘current 
and the dark ‘current (dashed curve)-« The curves Seer 
by means of a recording device 0 ¢ the ‘type EPPV-519. which exn 
pipite 3 sensitivity varied within wide “Vamite - (“107 alB tha0: eee 
a/mm) « The ‘thermostimulated, current. ‘shows chargcteristic Be 
fluctuations . with maximua at 1155 150, and 190 K. An cgtination 
‘of the energetic position (25) ® and the. ‘eoncentration (it) of . 
_ the adhesion levels is made on- the assumption of the very > ow: 
heating having 4. quasiequilibrium character, 8 that the Fermi 
quasilevels for ‘adhesion . levels and zone are 
vbe assumed furthermore. that this quasi ilevel 
adhesion level in the case of temperature: Ty 


tne. same» It ‘can °°. 

coincides with the. aes 

corresponding toes 
Py Sieh 


the gneraoatimulated occhent naximun. ABy. = My Ins hy 
Pau 
5 ime. olds, where Py 


nce band) P as the. hole concentratio 


s :kTy in is the effective level “aensity 
n in the valence 


aa ete 
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of the Thermostimulated Current 
_ band at Tae ua the: ‘hole mobility at Thee oO. the. conductivity at 
Thee 5 
0.32, and 0.36 eve Por M. one obtains. aécording to Khartsiyev 


Thus one. obtains for the 3 maxima of crystal. Nr. 2:0. 28," 


, where S is the heating rate and. 


M\ oo. pea 
“se fg 


is the carrier. lifetime. For: T= 155 ok + = 107 8sec holds, for 


-6 


150°K = 10 “Tyee, and for. ee °K 107" “sec... M: is then found ot oh 


ve 10'°, 3.1019, and 5.10/°cm -3_ 4 few more details are finally 
discussed. The names of A. Kh.: Zeynally, Bo fs Kolomiyets, and 
Mo V2 Kot (who supplied the. single crystals) and N.°B. Strokan > 
(who made-a calculation) are mentioned in footnotes. There are 
2 ; Flewes and 13. references, 1 0f: which is Soviet. ae 
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 UAUPHORS: © Ryvki : S$. M., Konovalenko, B. ue Ct SOV /181-1- 


11222 fea ee . 


TITLE: ~ On the Dependence of Induced Conductivity of Cadmium ue 
‘Sulfide on the nergy of the Exciting Electrons - 


PERIODICAL: — “Fizika tverdogo tela, 1959, Vol 1, BF 41, pp 1757-1761 (USSR) toa 


ABSTRACT: According to reference 1 it was jointly established with = 
- Ya. S. Smetannikova that for 2 to 30 kev. electrons with =: 
inereasing electron energies, but with a total electron 
current intensity, which remains at the same level, the. 
“{nduced conductivity of the CdS reaches a saturation value,. 
4.e. that this. does not increase any more starting from 
a certain electron energy. The initial point of the — 
“gaturation": is not identical for. different samples. 
Additional investigations (Ref 2) established that with 
small. electron energies the decrease of the induced. 
--eonductivity is related to the fact that the electrons ado 
not deeply penetrate into the crystals’ and therefore the... 
recombination processes occurring on the surface of the crystals 
e an increasingly important influence. Other authors (Ref 3). 
Be oo carried out similar investigations on ‘yoluminous” mono-. - he 
Cara 1/2 crystals with 30 to. 60 kev-electrons. Their measuring reeults 
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contradict date in references 1 and 25 if these | are 
extrapolated to the range 30 to 60 kev. The present. study » 
proves that this concept is incorrect and that the IS os 
dependences found in references 1 and 2 are in qualitative 7 
accordance with those derived in reference 3. Certain i 
quantitative . differences can unequivocally be explained by 

the different methods of measuring. There are 2. figures : 

and 4 references, 2 of which are Soviet. ; 
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| eg ae ee, Pe ge SOV/109-4. 827/35, 
’ oO : : 
‘ aye ‘Vitovakiy, NeAas Maleyev, P,i. arid Ryvkin,. “5; M. 


PS iene 
TITLE: ‘Optimum Operating. Conditions for the Photos dtodes Used . 
a é With Small Signals. 


Z PERIODICAL! Radiot ekhnika 4 elektronika, 1959, Vou 4: we 8, | 
: pp 1387 - 1592 (USSR) — mie Gee = . “ef 
i ssed: 
: ABSTRACT: The characteristic of a photo-diode can be. expre! d by 
: (Ref 2): : : 


ee | | _ : (5) < 


where I is the current flowing through Av ‘Bote 
diode, R! -is the leakage resistance. of e Pe 
yg is the voltage across. the n-p gone et 
"dark" saturation current, 4 = an ee ET 
7 Boltzmann . constant an : 
ete the Be 'Eq (5) was employed to. plot ar vortees a 
current characteristics shown in Figure 1. urves Inj) 


sratures _ 
and Ing. Show the "dark" characteristics at. tempe 
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Opt dimum Operating Conditions| for the Photo-diodes: Zed With Smell 
» Signals cee 


of. +20 oe and -78. Ce while Curves a and eon are 


the "illumination" characteristics at the same temperatures. 
The curves are calculated for a photo- pazede which hgs a mee 
"dark" current of 8 pA and the resistance >: 10° Gu oe 
at room temperature. The quantity Ro is papeoantsd by. Eee 


ctge a,Wwhere: a is the elope. of the. Wdark! current- 
voltage characteristics at go =:0.. This angle a, at. 


the room temperature is equal to 90 °, while at low 


temperatures . a = a7 and tends to zero. If the device au 
works as a. photo-diode with a load characteristic 
R = ctg Bp , the load line intersects the cleeseeanietice: 


Ip and - Tp “in the saturation region} consequently, at 


both the low and ‘the room temperatures, the. out put aeene 
taken from the device is the same. On.the other: hand,° i 
the diode is operated as a photo- electric source, the. 
ae eae intersection of the load line with the characteristic : 
- Cardg/h occurs in the saturation Feeton: only, at the low temperature: 


Sr eg BGS Ss i so cep ea eos Berd ges 
Sarre z BEE Pats B2 SPADE DAs 
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Optimum ‘Operating wondit tone for the Phot o- diodes Used with Smali 
Signals aes 


'_- photo~electric source, provided it is maintained at a low. ae word 


‘diode. This ratio can be defined by Eq (10)... The experi- 


In this case, again, Hine output ‘Steuer is aaa a that. 
obtainable in the photo-diode operation. From the. above, 
it follows that the photo-diode can be operated as.a ae 


temperature. Under these. conditions, it should: be expected — 
tnat the noise Level: would be:very low. The above: con-" |" 
clusion was checked experimentally. The principal 
experimental. characteristic was the relative sensitivity — 
P which was defined as the ratio of the output signal 
ohtained from the device as.a photo source and as a. photo- 


mental dependence of -P ‘on temperature is shown. by. the. 
solid curve in Figure Sas The dependence of P. on tempera- i 
ture for large signals is illustrated by the obtained ‘Line ses: = 
in Figure 3. The noise in the device when employed aS a! 
photo-diode was. 0.5 ‘mV, while when used as a’ photo- electric. = 


“source, ‘the noise was lo pV. The inertia effects in the oo. 3 


diode are illustrated in Figure 5, where the first a 
one tbiosran Herter to Ene phote- parece: operation, while the. 


"OG ae 


ce 
He 
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: ce as 

next> four oecitiosians show the plioto-électric response 
at various temperatures; this effect is further. .: 
illustrated in Figure a Which shows that provided the. 
temperature is about ~80 | moe the time ‘constant. of the. ae 
device is the. same for both’ “the photo-diode and photo- 
electric operation... There are 5 figures,’ feabre: and é 
7 Soviet references. 
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ABSTRACT; 


Card 1/3 


Ryvkin, S. Mes Strokan, N.eBs °°) SO0¥/20-12425-~20/62 


; Non-equilibrium “Conductivity in Recombination Through a 
“fraps (K voprosu o relaksatsii neraynovesnoy provodimosti | 
pri rekombinatsii cherez ‘lovushki) 


‘arbitrary injection levels. The f:rst part of this paper. 


“of: which the authors determine the time-dependence’ of” th 


‘form of a schematical drawing,. after which the 3 kinetic ~. 


On ‘Ake Problem: of the. Relasation of 


Doklady deideat 4 dak SSSR, 1959, Vol 124, Nr. 55 
pp 1034-1 037 (usr) 


The present paper desert vee. tHe results Pre an- experinental 
investigation of the theory for the case of few traps. for 


deals with the theoretical. inves. .gation, in. the course: 
non-equilibrium concentration: of the carriers for | 


semiconductors with a type-.of simple traps. Ms The’ scheme ae 
of ‘transitions corresponding to this. case is described in”. 


equations and the neutrality ‘condition are written down. me 
If the tctal change Am of the concentration of electrons © 
in the traps is negligibly enat} as Li hdees An aad Ap: 
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Non-equilibrium Conductivity. in. Recombination Through ed ae 


_ other. In the here investigated case. of.a small: number of 


recombination. it. becomes. ever more. similar, to ‘the- ‘function 


- any salient point. The second part of this paper deals no 


(in ‘the. present paper the ‘system. of notation ‘of. We 
Shockley (Ref: 4) is: used) ,. it holds: qualitatively that 
during’ the main. part of. the ‘monotonous » relaxation Process 
also. dn/dt and-dp/dt must be practically equal to each. 


traps. li fetime ‘depends only on the. concentration of the: 
non-equilibrium carriers; and the value of: lifetime at 

that instant is equal to the steady lifetime at. the. same. 
steady concentration. A diagram shows the - ep beat ion 


f 7 
curve for the injection level DD. aay! (2, a )i= 


for the case t [tim = 5 (Shockley's system of a 
: =) ; 


At. the ‘beginning co relaxation the relaxation. curve. is. 


~t/% 


similar to the function e *o. but. with: increasing . 


e- +/ Fea . This transition: takes place gradually without” 


experimental’ checking. The experimentally | found. curves 
for the decrease of photoconductivity agree qualitatively 
with theoretical results, In the case of a sufficiently 
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high injection level they have non-exponential character — 
and are between 2. exponential functions, which correspond © 
to the limiting values of lifetime. For the purpose of 
a qualitative checking of theoretical results the curves 
of photoconductivity relaxation were photographed, and 
dAn/dt and An were determined at some points of the -.: 
declining branches of the oscillograms. All experimental = 
“results agree well with theoretical relations. There are - 
.4 figures and 6 references, 4:of which are Soviet. | 
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TITLE : . a ‘The Influence of ‘Adhesion syevels on the ‘Relaxation of Photo- 
_conductivity in-CdS_ Sage Crystals Veedets 


vol. 25 Noe 35. PP 5AT- 557 


" 
PERIODICAL: “Fizika: tverdogo tela, 1960s, 


EXT; The aim of the present paper “was to “investigate Gpigeinenteliy ¢ the. 
2 initial ‘stages of the increase. of : photoconductivity. in caS single: Sree 
~ during some ten microseconds. “As has been demonstrated by V. Yeo 
“\ Lashkarev. et al. in several papers; . the characteristic features of. photo=. 
: conductivity. in these crystals may be. ‘explained by the- complex two-stage 
character of electron excitation : in the ‘conduction band. Here, ‘the ee 
quantum yield ‘depends. on the excitation level. Other. authors explained. 
o> these characteristic features of. photoconductivity by the complex. 
- character of: recombination processes, . which leads to. a change in life-~ 
“time. Here, the quantum yield is constant and equal to unity. Hence, ano? 
explanation: of the actual mechanism. of the photoeffect in cas ‘can be. 
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Relaxation of Photoconductivity in CdS “* ~ B006 BOUT. 285 
- Single Crystals ao ae : ake ee eet 


te A a : Ce NE ee 819690 5 eked 
- fhe Influence of Adhesion Levels on: the. — - g/181/60/002/03/28/028 


"obtained by investigating the "true" quantun yield of the, photocurrent in. 
-CdS as dependent on the excitation level. The initial: stages of the: 


“increase of the photocurrent were examined by means of an instrument 9... 
schematically represented in Fig. 1. The instrument and the measuring. 9 
“technique are described. Fig. 2 shows the shape of the photocurrent curves = 
.. during the first 50 msec for various irradiation intensities. The higher es 

the intensity, the steeper the rise of the curves and the higher the ©... 


-. pelative yield. Fig. 3 shows a typical oscillogram for one of the samples. 


Fig. 4 shows the growth of a curve with a pulse: duration of 10 psece It 0 ce* 
- dndicates that the steep rise takes place during the first microseconds...” 
Hence, rapid processes proceed at the first stages of -formation of. the ©. 
photocurrent. The results obtained in the experiments concerning the ~ 
characteristic features of photocurrent relaxation can be explained ins 039... 
-. the simplest way by assuming the capture of carriers by a-type adhesion =o: 
“levels. Since the lifetime of the conduction electrons with respect to... ° 
their adhesion levels is much shorter than with respect to their.) 0 
"recombination, the adhesion levels are first filled up within .e very. Ke 


card 2/4 


PRISONER Be Pa TET ECE we may mre 


"APPROVED FOR RELEASE: Thursday, September 26,2002 CIA-RDP86-00513R0014465200018 #22... .4 ©... °° 
APPROVED FOR RELEASE: Thursday, September 26,2002 _ CIA-RDP86-00513R001446520001-8" 


. : oo cata . a oo oo1 81369" 5 eo 
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~~ Relaxation of. Pkotoconsions vary, in cas. oo geile hed ee 
‘Single Crystals i 


short time, ‘and only, then the Sige: establishment of gout nation eauis’. 
librium. starts. This is ‘theoretically investigated in the. following. 
Fig. 5 shows the dependence of. the. concentration - of free’ electrons on. : 
-. t/Onin for different adhesion | level densities. The higher the level — re 
‘density, | the flatter the rise of.n. In the ‘following, the influence. 
-- exercised. by - constant exposure on the first stages of the increase of 
photoconductivity is: “investigated.. The existence of rapid capturing . 
processes influences the change of. phot oconductivity in time and,” © 
especially, the: phenomenological yield and the effective lifetime. of” ea 
non-equilibrium. carriers. Also the character of. the dependence of | ee 
‘quantities on constant . irradiation and its intensity is. considerably _ 
‘influenced by these processes. Hence, the characteristic features of: 
' photoconductivity of ‘CdS are rather to. be connected with the complex” 
“character of recombination. processes than with the excitation process.” 
In an appendix, the influence ‘exercised by constant exposure on the : 
relaxation .of monopolar photoconductivity. in the presence of a) a-type eee 
and b). B- type | adhesion ‘levels is suvee’, cater As Be. pereetts 0. “Ae? W/ 
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‘Matveyev, Li Vo Maslova, aad Ge ‘Ae Fedovas: are mentioned. There are 12. 
figures and Ag references: a Soviet, 6 US», and 2 German. . 
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Pipe eiae . B002/B063 * 

a eee ee ao 

oe AUTHORS: © - Konopleva, R.-Fe,;. Ryvkin, S. Me, Yaroshetskiy, I. -D. 
Se Ps eee i a ars 
“ QITLE: The Problem of the Trapping Cross Section of Holes in. 


Germanium by Defects Formed by Gamma Irradiation /o. 
Tol. on wide meh mtn ty Tea yt 


PERIODICAL: Fizika tverdogo tela, 1960, Vol: 2, Nos 4, pp+ 566-568 ° 


 @EXT; ‘The trapping cross section of holes by defects formed by neutron 
“pombardment was found to be. ~ 107") em2 (Refs. 1-3)- The trapping cross. 
~ section for gamma irradiation was 4°107 Gom2, The present paper shows — 
“that this difference is due to a false assumption: A defect formed by.” 
“gamma irradiation has not two but four acceptor levels in the forbidden 


“> pand.. The dependence of the lifetime on the irradiation with gamma... 
trapping cross. 


- quanta was determined on 11 specimens, wherefrom eae cog 
section of the holes was calculated (Table). A Co 0 preparation with an poe 
Ra was used as gamma source. The authors 


- activity of 400 gram-equivalent 
used the photomagnetic method, . the method of photodiffusion, and the 


examination of the relaxation curves of photoconductivity to measure the mh 

lifetime. The mean value of the trapping cross section was found to be 

“5:5180107 cm This. is close to the value obtained for the neutron. Woe 
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; AUTHORS: : vin = Mey: Geiapate: Aw Acy Tyanov,.-Yus Eis sas oes 

-forteon, “5, Novikov, S. Res “Fotekhina, Ne D. -Ne De Patines | 
- VITLE: east on of the’ Diffusion of Mi som assiers!in « a 
mo Magnetic Field yi. 


PERIODICAL: Fizika tverdogy tela, 1960, Vol. 2, No. on PP. 515 590, 


TEXT: The distribution of. ‘the. concentration of. minority. carriers: intro® . 
duced into a magnetic field: by "point" injection was theoretically and 
experimentally | studied. A light. spot was focused. onto a germaniun . sheet — 
cut. ‘out..of .a single crystal. The occurring emf was measured by. means. ‘of = 

- an Ae “9 {LV-9) tube voltmeter. The setup is schematically represented: dn? 
Fig. 1. Thus, the longitudinal magnetostriction effect (Fig. 5) was Rese 
ed ‘on ES -type and n-type germanium ‘Such measurements may be used’ to de- 0. 
termine ‘guch semiconductor parameters as the microscopic drift mobility. 
oes of carriers and | the concentration ratio between carriers ‘of. equal sign .. ee 
~ but different effective mass. The concentration ratio between light 
-. and heavy holes in germaniog was about, 2 per cent. Mention is made. of: a 
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I. K. Kikoin,: Noskov, and Pikus. There are 7 figixoa*s and 18 eters 


7 Soviet, 1 American, as British, and. 1 French. 
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TITLE: 


is caused by the f 

adhesion levels in 

assumed to be fill 
“previous illuminat 
acquire knowledge 


‘and to estimate the main parameters of the adhesion levels. The results — oe 


Ee 


. -obtained by experi 
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act that the light transfers electrons from a-type 


to the conduction band; . the adhesion levels are 
ed up. with electrons, which is a consequence of 


jon. Investigations of kinetics make it possible to... 2) 


of the interaction b2tween light and adhesion levels 


mental investigation of the induced impurity 
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“[nvestigation of the Kinetics of Infrared -. §/181 60/002/06/22/050. 
ie Impurity Photoconduction in CdS Induced by: ~po06/B056° 1 EE nS 

.. Previous Illumination ae hs oie ae a 


on in CdS are discussed in part 1. All investigations were. 
t 77°K.on CaS single crystals onto which indium contacts ears 
Above all, the spectral distribution of photo- =~ 
" eonductivity and the time-dependence of the photocurrent were investi- - 
gated. Fig. 1 shows the spectral photocurrent distribution, recorded . ~ 
; under various conditions; without previous illumination (Curve 1) with 8250 © 
_ previous irradiation by green light, py leaving the sample in the dark. Poa 
for.a. longer period of time (Curve 2 = ‘photoconductivity is found ee. 
- beginning at 3.5 pds and under simultaneous constant irradiation with? 
- white light (Curve 3 - which produces exactly the same effect). In the 
‘latter case, distinct photocurrent extinction with a maximum at 0.9” ~ 
“gould be observed. Further, the time dependence -of infrared photo- 
‘conductivity after. previous illumination with green light of various 
intensities was investigated. Between the previous illumination and the, — 
-« beginning of infrared irradiation the sample was left in the dark for. 
40-60 minutes. The results are shown in Fig. 2. @he photocurrent re- 
- laxation at the beginning of infrared irradiation was found to depend 
“upon. previous illumination (Curve a - high intensity, curve b.-. low 


photoconducti 
= carried out a oy 
- were sputtered in vacuo. 
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.- rity Photoconduction in cds Induced: by. B006/B BO56. 
_ Previous Illumination a4 CU rae 


‘Siteneity): In part: 2 of this paper, . these: experimental veauite are. 
oped | ‘photoconductivity kinetics. is calculated for the case of a-so- -called - 
- electronic transitions upon. which: the. analysis. is based. In. part 3,° Fete see 
results: obtained by experimental investigation. of. the kinetics of infra- 99°. 
red photoconductivity in a quosi-steady excited state are given and the 
growth and. drop times as-well as of. the steady photocurrent are shown in. 
‘Pigs. 4 and 5.. Several particular features of infrared : photocurrent 


a relaxation in the unsteady state are discussed in. part 5. Further ieee oe 
oad gations. in this field are to follow. The ‘crystals investigated were 
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analyzed on the basis of. a. model with one adhesion level, and the: infra- — 


"quasi-steady". excited ‘state of the crystal. Fig..3- shows the scheme of © 


parameters of the adhesion: level are determined. The dependence. of the. 


produced by 0. A. Matveyev and L. V. Maslova. There are 6 figures: and 
11 references: 4 Soviet, 4 American, and 3 German. 


technical Institute of the AS USSR, Leningrad) 


ete 


"APPROV! pa naiege SE: Thursday-September 26,2002 CIA-RDP86-00513R001446520001-8 
APPROVE has lag epyeWBer 26, 2002 CIA-RDP86-00513R001446520001-8" 


°B28h6. coe 
- g/181 safocefoor/os/oue 


29 WI00° sag She Poe BOO 000 | , 
avons: Grinberg, ey Ae _Paritekiy, be Ges ‘nydiiay Ss we 
ee TITLE: : : The Influence of - aheeton Levels: in: Semiconductors on the’ 


Steady Photoconductivi ty. oe ‘the Lifetime ‘of the Minority, 
- Carriers W oe 


PERIODICAL: Fizika tverdogo’ tela, 1960, Vol. 2, No. Pe ppe 1545~ 21561 


ee TEXT: ‘The present bulky article deals witha comprehensive study. of the & a 
-. influence exerted by adhesion levels introduced into a erystal upon “the ae, 
carrier. recombination in’ the. steady state (thus, upon Te T9 and Oo). 


taking place above other traps located in the. forbidden band. : The: ‘ataay 2 
is extended to cover the. influence of. filling -of* adhesion levels onthe eae 
dependence of. cd and T,. on temperature and” light intensity,. In. the intro- en 


“* duetion, the authors discuss a number of relevant. publications. I n the 
firat section of the paper, the influence of. adhesion -levels ont, and 


Ra in: the steady. state is qualitatively examined by means of | an “example as : 
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; “he Influence of Adhesion: Levels in Semi-. 3/181 aoe ons ee: 
. gonductors on the Steady Photoconductivity. and > BO06 BO60" eae me 
“the. Lifetime of. the ‘Minority ‘Carriers. an 


of a high injection. levels This is done ‘on. the | model of. a sinicénauctor’: 7 
_ in whose forbidden band there exist two types of local levels with. Bese ce 
- differing properties (Fige i): the S levels are assumed to be traps for hes oy 
_ minority. electrons from thé conduction. ‘band. and the holes. from the valency ~. 
"band, i.e. they are recombination: centers for the. light-produced minority: 
‘ Gharges. The M levels are, due to electron “exchange, connected with the 9 
~- conduction band (the electron exchange with the valency band. is forbidden), ° 
\ and therefore they are adhesicn levels for the electrons. It is show | that. 
“the electron and hole ‘concentrations. in ‘the S centers are closely related >). 
-4o the electron and. hole concentrations in the’ bands. Es Go, if the ‘bleoe 
tron concentration in the conduction band is changed - anyhow, the electron | 
lifetime 1? ag 2, in. this band: is decreased, -and the. hole lifetime. 


T = /1, p's in the valency band. grows. This is the sense in ‘which the. av 


introduction. of adhesion levels acts. . Ga and y_ are the trapping retains 
- n, and p, the electron and hole concentrations in the S centers; He 4.05 - 


§, the. concentration of. the recombination centers). In: the. following 
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The Influence of Adhesion Levels in = 3/181 60/002/007/026/042 = 
Semiconductors on the Steady Photoconductivity. . : BO06 BOGO-" is eee See 


and the Lifetime of the Minority Carriers | 


’ gections of the paper the authors first examine in a general way the 
influence exerted by adhesion levels in the case of a high injection = 
level at a low concentration of the recombination centers, and then the 
game is done for a semiconductor with two types of injection levels. — 5 

“In. this semiconductor the forbidden band contains, besides the recombina- 
tion centers S and the adhesion levels M for the electrons, adhesion 9. 


‘lavels L for the holes from the valency band (Fig. 7)+ Section 4 again 
treats, for a semiconductor with one adhesion level inthe forbidden’, 
band, the case of a high injection level, put ata high concentration of © 


“the recombination centers S, Finally, section 5 deals with the case of a. 


low injection level at an arbitrary concentration of the recombination ~:~ 
centers. Hers, the Fermi quasi-levels of slectrons and holes practically ©. 
‘goineide, and the traps may be classified into adhesion levels and recom- >.’ 
.. bination centers only on the pasis of the various trapping cross sections. — 
(5.9) and (5.10) are first generally derived for +, and tp); for M = 0_ ae 


they go over to (5.11). The latter formulas are thea further treated for: 
the special cases of an n-type and a p-type semiconductor. © < 
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Se G. Kalashnikov is mentioned. ‘Thera are 10 figures and 19 references: 
5 Soviet, 9 Us, and oy German. 
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AUTHORS: Arkadtyeva, Ye. N., Ryvkiny S. Me _ Bee zee 
@ITLE: Induced Infrared pie eae ity oe Some Seal sondustore 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No: 8, pp. 1889 - 1890 


 DEXT In caS 'single crystals activated with silver, Lambe and Klick - 
(Refi 1) observed infrared photosensitivity induced at 77 K in.the range . ~ 
2 6 ee This: phenomenon was studied by the authors of the present: paper... 
in Ref. ‘2. This kindof ‘infrared photosensitivity:also occurs in other 
semiconductors”such as.CdSe, CdTe, Sb5Se . Pig. 1 shows. the typical. - : 


| ma at ater momanen ean oa 


. ‘tion with visible light. All three substances are photosensitive in the 
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AUTHORS Berkovskiy, F. ys ayvkiny SiMe; Strokany N. Be 
TITLE: | : The. current-voltage Ghatectenisties. cof the: Stren bayer, of 
a Germanium p-n Junction’ in the Permeable Direction: aN 


ne eee W i one 
_. PERIODICAL: . Pizike tverdogo tele, 1960, Vol. 2; No. 8, PP+ 1956 - = 1961 ae 


> PEXT : The purpose ‘of: the opresent: paper was to eerily Shockley !s_ relation 
be the current-voltage characteristic of a planar p-n junction: : oe 
= BI, [exp (a/k? )- -1], where B = 1+ p(0)/(p(0)+n, )3 o denotes the voltage. 


a nae to this junction, I. - saturation- ‘current, q - electron charge, — 
-p(0) : - “hole concentration in ‘the base ‘on the p-n junction, and ay pele Oe 


: equilibrium concentration: of: electrons in the bases. The er factor. 
6 considers the voltage drop occurring in the semiconductor. The authors ee 
“first discuss the theory ‘and. ‘the method -of | ‘measurement, - and describe the |. 

ee ‘apparatus ‘that is- schematically. represented in Fig. 2.-The square- ulse: 
Ugsavrstor et was. designed by. Engineer. Ge. Ve “Khozov.. The Bust en eee 
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‘The Gacveatavei task: enarcetevietign on the ae 
' Blocking Layer of a Germanium p-n- Junction | in - B006 B see 
the: Permeable Direction es 


063 


- characteristics of the p-n jundtions: were™ ‘taken in ‘forward digection and: 
at current densities of up to. 800 = 1000 © a/ om? . For this ‘purpose; » the. oe 
authors ‘used the method. of. dividing | the voltages: into those.in the. semi-.. 

: conductor. and the volume charge ‘region “according to their relaxation. 
-pates. A correction for the Dember. emf is. carried out (it° ‘takes into. 
‘account the different ‘mobilities of electrons: and. holes). The voltage-. 
o current characteristics: measured on: “diodes and intrinsic. p- -n junctions” 
: are shown in’ diagrams - Furthermore, the authors: examined molten germanium 

diodes. with a “high-resistivity starting material (n. oe A. + 6. 100m” 2), 
oe for which B =-2 at a voltage of 100 ‘- 150° my. on the p-n. junction.” le 

- (Theoretical studies have shown that the functions In I = £() ‘should be. 
straight lines, and that the. cotangent of their ‘angle of. slope. ghould be 
equal to- t/q; thus a voltage. ‘of 25.6 mv is obtained for t = 20 Og Phe nM. 
“theory is well confirmed by” experiments: 26.5 +.0.5 mv ‘was obtained. om 


Fig. 4 shows .the characteristics obtained for a sample cof sn = 4. 10 om” ina 
at. different temperatures between ‘-TT and: +70., C. The numerical values Loe 
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veutednine: to this eidgeans are compiled.in-a i eabi es Shockley's formula is. 


O.1.= 100 afem @ From a 100 a/em* : onward, the voltage on-the. p-n- fs 
junctions is saturated. Its -maximum ‘value is 60 - 70 mv lower than. the a 
contact potential difference. - ‘The authors’ thank V. I. Stafeyev for his > 
aa discussions. Yu. Ac Kontsevyy is’ also’ mentioned. . ‘There are. 5 df Ageree ts 
ay see and, 13 references: 6 Soviet -and.5 US... ae 


ASSOCIATION: Piziko-tekhnicheskiy ‘institut: AN SSSR Leningrad. Institute. of. 
Physics - ‘and: Technology of the AS USSR, g Deningees) i 


oe ea SSE EE SD Firs Shier 2x oa inkl sree abate eae 


“APPROVED FOR RELEASE: Thursda 144¢ — 
y, September 26, 2002 CIA-RDP86-00513R0014. 
_APPROVED FOR RELEASE: Thursday, September 26,2002 _ CIA-RDP86- coos ieronzassneoi? 


930222 | 


-sf19y/sforeloas/oe/83 
B006/B063, cee 


4. Wee 


: AUTHORS t _Byvkin, : S: M:, Yaroshetakiy, I Di: 


“PITLE: The Influence of. ‘Adhesion Levels. on the Relaxation’ “af. Non- 
hee equilibrium Conductivity. in: Germanium Irradiated With Gamma 


’ Rays eee y 


‘PERIODICAL: Fizika tverdogo tela, 1960; Vol. 2, No. 8, PP. 1966 - 1977 


pExts In. ‘order to study the mechaniem of “recombination. processes "of: 
“~ defects,. the authors made a ‘number of: experiments which . are described. 
here-and whose results - are discussed in detail. The. main purpose. of: the ee 
; experiments was. to determine ‘the effect. of 7 -induced | defects on the: °°." 
temperature. dependence of the relaxation time of the conductivity of ee 
n-type germanium. First, the method and the. experimental ‘afrangenent | are. 


ans discussed.: n n-type Ge ‘single crystals of. 5 oe 5 0 15: i? etched with: 
GPs <4: (SR- 4) to reduce. the rate. of ‘surface Eecommination,, served as 


samples. They. were exposed to. y-rays ‘of 120° r/sec. (co® Oy: at 20°C. The = 
_ concentration of the. resulting stimorural defects was determined sue 
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- 83022, 
The Influence of ianeeton: ‘Levelaon:the 2” ween Boar 
~ Relaxation of Non- equilibrium Conductivity in. B006/B063 ve 


Germanium” Irradiated With Gamma. “Rays ©. 


where - Gist ‘the pot per ~ of the sample surface, ome 


formula Ni = ONGd> * 
the prose section "of 


W: the concentration of the: germanium atoms, ‘and 6 


Ge a oe 
defect formation which was ‘assumed to be O= 43 Ze 10 221 om 2 according. to 


Ref. 6, The experimental arrangement is. achela tically shows in Figete 2 Sy 
The sample is placed in a. cryostat: between the. poles of an’ electromagnet oe 
“which can generate a field of up to.4; 000 .oersteds~. This. cryostat permits .- 

; a change in temperature from room ‘temperature to that of liquid nitrogen. — 

"Big. 2 shows the temperature dependence of the relaxation time, why of : 
non-equilibrium conductivity . as the function int! = ‘£(4/2)- ‘The six’ 

a5 


-values between zero. and 1. O° “105: 


‘curves refer ‘to six different Ny 


With increasing irradiation, a one slope of ‘the curves having aes 
-ominimum could.be observed. After passing. through this minimun, they~ ee 
‘steeply rose again. Thus, the ‘relaxation time first. decreased with 

- dropping | temperature and again increased with: further dropping tempera- 


"ture. Fig. 3 again shows int! r £(1/2)- for the same senpie.. honever,. for a 
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2 CEOSS section on the $-level at roon temperature | was determined to. be 
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an iefiuence: of nie ae con the es 9/181 co/one/008/041/045 
Relaxation of .Non- -equilibrium Conductivity ° ine ; 2008/ B00) oo 
Germanium Irradiated | es Gamma Rays on oe 


re ale 5° +10 Vem a “ine ‘a wide temperature ‘range: “the curve aterts in the. ae 


minimum, ‘pises "Videaety and quickly and after “having ‘passed ‘through a. 
“peaks “it slowly drops > Next, the results are: d@iscussed in detail and 
compared with theory: The curves. int! = £(1/). may be well ee ae in 
three . characteristic. parts (I - drops. Ir - rise, III - almost. saturation). 
(of. Pig. 5 5)- The position AEg: Of. the recombination levels” of these eee 


induced defects ‘in’ ‘the sesautaoen band are. determined - (Fig: 4) from “the. 
~ Giope of | the. ourves, (part I, Pig- 2). The authors. found that AB, = 0.2 ev | 


> (aistance of. the S- “level from “the: conduction band). The hole trapping a x 


“Qe 5° 410: “15 om? The position of the second: evel (M) is determined. ‘by ite - 
distance from the valency band AB it was’ found that AEy = Q. 24 ev. The 


- -walues. found for the . second sample | deviate but: little ioe those of the oe 
/ firat sample; the second sample. had 8. ‘somewhat lower resistivity. The 
y moment ee values are com ina table (ee 1918): The seni are. 
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ne , Se g/181 Ko/o02/09/024/036 
F460 (1 deine nage EAI yeas BO56 
' AUTHORS: - = S. Mey Kono leva, Re Fe Maslova, i v. 
s : ‘ ; . a, veyev >. ° Aes Strokan, LE Bes Tarkhin, De Voy 
: Khozovs G. Vv. ey : 


TITLE: . ‘Low-inertia Germanium aociaat 


PERIODICAL: “Fizika tverdogo tela, 1960, Vol. 2 No. 9, pps 2199 2201 oy 


TEXT: Germanium photodiodes were ‘developed in 1954 at the. authors’ oo 
‘institute; they are now. being produced - in industry >» and have a time ‘con- Me 


stant of about 10 “3 sec. Now, the low-inertia. photodiodes. Am (pany? 
and $4- M2 sw) were: developed, which have a time. constant of. only 


(1 23} 107° sec. Inertia was measured by means of an ‘apparatus OREN ry 
cally shown in Fig. 1. A Kerr. ‘cell fed by a MCC -6 (GsS- -6) alternating- . 
current generator modulated light sinusoidally: with a frequency + £, of rane 
“: 1Mc/sec.. The light, which was amplified. by an’ b2Y (FEU )* photomultiplier, aos 
ee recorded by an CM -1 ae vhs oscilloscope: Owing to the phase shift es 
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. Low-inertia Germanium Photodiodes os g/iet 0 Fifa ae 
Pipe Meee te, € ree 3004/5 BOSE a 


he: eaiivowsens stowed an: ellipse. By means. of an-RC ahage: transformer, 
.. the ellipse was changed into a straight. line. From the_ equation ~ ; - 
tan @ = 2nf@ the time. constant - @ was: calculated. Fig. 2a shows - the ‘hinges ee 
tion @ = £(Ry) (Ry = load: resistance). In Fig. 2b the new diodes are com- 


ae pared with an 64-1: (FD- -1) diode of the old type... The. oscillogram shows 

. that the new diodes precisely reproduce: a JL-shaped light ‘pulse. The : 
authors: thank I. A. Lebedeva, P. I. Gorshkov,. collaborators cof -the: ue 
laboratory; and F.:M...Berkovskiy , student.at -LGU. (Leningrad State ee Cas 
University) for their asetatance: ahees are 4 figures” ‘and 4 peterences : 


3. Soviet. . 


ASSOCIATION: toni deradekds fiaiko-tekhnicheskiy’. nati but AN SSSR 
. Leningrad Institute of: Physica: and Technology. of the = 


"SUBMITTED: November 6, 1959 


ee : cara. 2/2. 
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ra AUTHORS: ~ Ryvkin, SoM. . 


TITLE: Phe Real Lifetime and the Possible Mechaniam of the Inelas- oe 
tic Scattering of Carriers in. Semiconductors. ~ Se ee 


an PERIODICAL: Fizika tverdogo ‘fein. 1960, Vol. oy Nos 10, PPe aati 2420 


 PEXTs The lifetime of nonequilibriun: carriers for. the stationary. state. 
is known to be given: “by, Th = An. ,/U (1 y; where Any is the steady con~ 


ae centration of the Sole ciate Sleetccas ‘and U ce intensity ‘of. the non-. : a 
-- equilibrium process of generation of these electrons. ane is. commonly ae vy 


_ supposed to have the ‘ gignificance of lifetime of the electron inthe con- 
- duction band; it is shown here that thie is. really so only in. some 
‘special cases. From a study of the dynamics of this process, it is. shown 
‘that: the time. between two collisions with. holes each collision. leading ire tes 
‘to. the capture of an electron) has the sense ofa real mean lifetime of. 


electrons in the. conduction band: T eal UE mP i (2) 5 where’ Py is the. : 


Card 1/3 


GRAN SIRE ES WEMESEETT RR ACE DNETISU ETS a Wee ee 
"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R00149H538¢)1-8 a: < 
- B88 
APPROVED FOR RELEASE: Thursday, September 26, 2002 _ CIA-RDP86-00513R001446520001-8" 


“The Real Lifetime and the Possible Mechanism -s/181/60/002/010/010/051 
of the Inelastic Scattering of Carriers in - BO19/B070. ces 
~ Semiconductors ed mee OEY tae ae. : ts : 


concentration of holes of k-th kind, and vnk is the trapping coefficient. oe eee 


TT, and T 
An. real haste Cae ee ty 
- made for comparing these quantities in three special CaseB. First of all. 
a it 45 shown’ that for Re impurity photodonductiva by Tan x Treal?: but. the Se 
difference is not large. The tateiacto Ghotosonqdetivits! by recombination | - 


with traps is then investigated. It is found that for high injection level’ 
when An no and Po (n, - equilibrium concentration of ‘electrons; . be ws 


can differ by some orders of magnitude. A detailed study is. 


equilibrium concentration of holes) and U considerably exceeds the number . 
of electrons thermally scattered into. the conduction band, Gey = Tan? 3 io 


@his does not. hold for "intermediate" or low injection levels. For. low _ 
injeotion, veverts Lea? Ce quilior The temperature dependence. of phone. a 
quantities is studied. Intrinsic photoconduction by recombination with= - 0 . 
traps ‘in the presence of. adhesion levels is discussed.: A formula for Ca eh 


ed: derived. From the cases considered here it is seen that Tay may be: 
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The Real Lifetime and the Possible Mechanism sex) so/o2/oroforefost 
of the Inelastic Scattering of Carriers, in eee BONg/ FOTO 


a duaecuacas 


smaller or paonten ‘than eee and the number Of exaples could: be. ‘multi- © 
plied. In the last section of the paper, the inelastic scattering: process ~ 
is studied. It is concluded that the energy transfer does not take place..." 
_ by successive collisions of carriers with phonons; it is the result.of the 
trapping of the carrier for a» short time with a fast .reemission in.a band =. 
lying in the neighborhood of. the normal: energy. A. I. Ansel'm is mentioned: © 
(Ref. 5) Ag Ae Grinberg is thanked for interesting discussions. There 
are 4 figures -and 6 referencsgs 3 Soviet. and a Us. : 


: "ASSOCIATION: Fiziko-tekhnicheskiy institet AN SSSR Teninevaa’ Institute _ 
ae of Ph rsics and Technology of the AS USSR, ubeuingred 


SUBMITTED: _ March 29, 1960 | 
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cae t oh ee ae e 3/181/60/002/010/003, eee 
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Depi ape ee ee! Cle eee ce 
AUTHORS: g gZhdanovich, Ne Ses Konopleva, Ro Fog Ryvkin, Se Me. 
a ener ea 


‘TITLE: Annealing-out of Defects Formed by Gamma Bays in n-Type. uses 


Germanium y\ 


- PERIODICAL: - Fizika tverdogo telay 1960, Vol. 2, No. 10, pp. 2356-2358 


-) TEXT: «When the defects produced in n-type germanium py irradiation with 
| rays are removed by annealing, the decrease shows 4 nonexponential «© 
racte: ‘ explanation of this it is necessary to consider the 
stitial atoms and vacancies (Refs. 2,3)+ Figs 1 
f the defects removed by annealing ag a function of |: 

and 160°C, t being the an- VJ 


., diffusion of the inter 
shows the fraction v0 
Vi for annealing temperatures of 120, 140, 
nealing time. The experimental values are seen to agree with the theory =). 
mentioned in the introduction. Similar results are obtained on pombard= 2 
‘ment by electrons and neutrons. The activation energy for the diffusion 

of the defects is found to be 1.01 eve For comparison, analogous values .* 

cc obtained on irradiation with. neutrons (1.12 ev) and with electrons hie ee 
“(4,36 and 1.3 ev) are given (Refs. 41535455) Pige 2 shows Yas a function . 
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: : “8g82. is 
Meneaving out of Defects Formed by Gamma ‘Rays 5/18 5 00/10/ 003/051 
in n-Type Germanium eet : : ‘ B019/B070 ad 
ae) & ae - (4Dt/r?) yer It is found. that. ithe expérimental. and theoretical 
sha! values. agree na for r= 0. 5 and D/xé = 123° 107, per. “second. re “Sigs: thus, 
= found ‘to be 2.8, ,10° nl en, and so ‘somewhat larger than’ that. obtained in the. 


case Of neutron bombardment. Figs 3 shows that by increasing the. equantun 


flux the removal of defects by annealing is more rapid. The: linear part.- 
of the. curve is also reduced. In the ‘conclusion ‘it is stated that. the © 
theory of the removal of defects by annealing which is confined ® to dife/2$ 
_ fusion is unable to explain some important properties which are ‘possibly _ 
connected with the interaction of defects. with other structural per-: 
turbations.. There. are 3 zi guree and 6 references: 2 Soviet and 4 US. 


ASSOCIATION: ‘Piziko-tekhnicheskiy iustitut AN SSSR, Leningrad 
: of Physics and Technology of the AS USSR, Leningrad). 


"SUBMITTED: © March 17, 1960 
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Pub. 1531/30 


:  Ryvkin, S. M. and Khar 'yozov, Re V.- 


“Method of Determining the Mobility of "Non-Basic" Current Carriers 


Injected by Light 
Zhur Tekh, Fiz, 25, 563-568, 1955 


Photoelectric behavior of semiconductors is studied by applying 
constant photoinjection to a rod-shaped. sample [cf. J R Haynes and 


and W. Schocklly, Phys. Rev. 81, 835 (1951)]- The equipment used | oe 
is described and results showing mobility of holes and.electrons: .-— 


in germanium are illustrated in graphs.. Gratitude for cooperation © 


“is expressed to D. N. Nasledov, V. M. Tuchkevich, Zh. I. Alferov, ae 


and A. A. Lebedev. One USSR and 6 foreign references. 
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card fies . Pub. 153-16/2. o 


~ Author. ae Ryykin, S. Me 


Schnee Sri siest asnbeat is a sts Sen 


.@itle + Mechanical modulator for aitaining. Light impulses with large gaps in the oe 
ae case of. a steep front ; 


- Periodical: Zhur. tien, fiz., 25, No 8 (August), 1955, sbTaANT6 


- cAbstract ©: The author ideseribes- a new ‘wo-disk modulator of covet dimensions which | argh eg 

at - makes it possible to obtain light impulses with-steep fronts which are ‘sepa. = 
rated by comparatively - ‘large intervals of time. It is an “improvement. of the’ 

‘older single disk type. The author gives its dimensions and .describes © all. LB 


the components: - ” He discusses its operating characteristics in detail.” He .: 
describes all the types of impulses which can be obtained with the new modu : 
-lator. ae - weet Te 


‘Submitted : . February 16, 1955 
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the basis of a study of the kinetics 


_ tures.’ The authors' 


Riso the nature (i.e. energy 


Zz ae 
Pub./153 = 2/19. | 
Mashovets, T. V-; Ryvkin, 5. M. 
pK SIRT DLEEEOEE eae tee? Cee ie eee ee 
{Influence of heat treatment upon lifetime of non-ground ‘current carriers 
in germanium (the kinetics of the formation’ of defects during heat treat-" 


ment) 


25, No 9 (september), 1955; 1530-1543 e 


The authors investigated the influence of heat treatment at relative ae 

"row" temperatures (400-550°C) upon the lifetime of non-ground current . 

carriers in germanium. The Lifetime decreases with increase of cempera-.. 
ture and duration of the heat treatment, whichis explained by the oc-. 

currence of defects that play the role of centers of recombination. On 

governing the process of the oceur- 

‘obtain data on their energy structure. They show that — 

the occurrence of defects in the investigated | re-. 000°). 

ess governing the occurrence 


ghur. tekh. fiz, 


rence the authors 
the process. governing 

gion of temperatures airfers from the proc 

of. "thermal. defects" ordinarily appearing in germanium at higher tempera-,- 
aim has been -to investigate the occurrence during. — 
alled thermal traps (recombination centers) and). 
; ociated with these 


heat treatment of: so ¢ 
structure) of defects ass 
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traps. “They thank D. N. Nasledov for his interest and also VeoM. ‘Puch- 
kevich and A. A. Lebedev™ for preparation of specimens for measurement...” 


Fourteen references, mostly Western.’ 


February 28, 1955 


Ga, 
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Name : WE, Solomon Meyerovich 


Dissertation: study of the behavior. of cee 
Oe ‘brium current carriers in semi-oon~ 
ductors 
_ Degree: ‘Doc Phys Math Sci 
Affiliation: [Not indicated7 


"Defense Date, Place: 24 Dec 56, Council of Physico-Tech~ - 
nical Inst, Acad Sei USSR 


Gertification Date: 8 Jun 57 


Source: BMVO 16/57 
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~~ SUBJECT. ussk / PHYSICS carD 1/2 PA = 1681 | 
- AUTHOR  PYVKIN,S-Meo ae ee eee 
- RITLE -  -aa~the So-Called "Secondary" and "pagsing-Through” Photocurrent | — ae 
oe in Semiconductors- Ge ee ee eee oe 
PERIODICAL Zurn. techn.fis,26, fasc- 11, 2439-2447 (1956) 


Issued: . 12 / 1956 ee, Geet bay 
‘By the present work the attempt is made to show that putting the secondary 

“. photocurrent equal to that which passes through is wrong. The terminology 
 yging the terms "primary" and "secondary® photocurrent is described as 


arrational if used for describing photoelectric phenomena in semiconductors. 


f the hotocurrent; If the semiconductor sample is irradiated 


Qn the kinetics © Pp 


~ py ia constant light current from & certain moment onwards, the relaxation-like 


_ process of transition to a new stationary of charge carriers, ‘ 
which occurs a8 & result of ionization, n the general case bY es 
_. two ‘phenomena: change of concen tron transitions in the — 

 Wenergy apace", ; occasion of ioni combination. 2 eee 
ificatio: 1otio ers in the coordinate © 

> by diffus Both processes take - - 
z ; i ry, when evaluating — 

ctive f each process, the — 

eigentimes of both processes may be invest ; fe ote ee eines 

on the so-called “primar " photocurrent; ent (more exactly 
initial: stage EN and POHL, 


aT °° °° °° © - 
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- Gurn. techn. fis, 26, ‘fasc.i1, 2439-2447 (1956) caRD Bf 2. SPR - 1681, | 


corresponds to the so-called "primary" current. On the occasion of the = 
occurrence of diffusion-drive-equilibrium, FERMI'S quasi-level in the semi-» 
conductor is reduced, and the relative influence exercised by the carriers ts. 
- moving from the cathode into the crystal increases. Hereby the basic condition ~~ 
- for the "primary" character of the current is gradually abolished. If equi-. 
_ librium in the energy space is rapidly established, the relaxation process | 
"-oceurring on the occasion of illumination is reduced to the fact that the 
". transition current goes over into the passing-through current, Thus the. 62.0 
~ establishment of equilibrium in the coordinate space is fully characterized. 
Qn the go-called "secondary" photocurrent: If no particular assumptions are... 
“> introduced (if, e.g., the barrier layers at. the contacts, very strong fields, 
-> ete. are not taken into account), the photocurrent occurring immediately after, ~ 
- 4llumination can only diminish by.the establishment of diffusion equilibrium’: | 
with the electrons. The photocurrent observed by GUDDEN and POHL on ZnS = 
cannot be put equal to the passing-through current. In conclusion several =. 
_ technological problems are discussed. According to theputhor's opinion the — Le 
“old ‘terminology must be dropped. It is necessary either. to introduce new - snes 
“terms which characterize occurring phenomena correctly or to change old terms = 
“vaccordingly. . eased Mey ieee 
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investigation of the pr 


conductor mechanism of impulse formation is 
. which takes place in.a crys 
ately after ionization. A very simple"flat" case is investigated 


\-. that the domain in w 
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URYVKTN SoMa Se a ae we: Pe ia ee oe 
“ae Fomine Mechanism of Impulses in Crystalline Semiconducto? i 
Counters. (The Motion of. Charges on the Occasion of an Impulse 
Lonization in Semiconductors). : Oe Pa ste ag 


Issued: 1 // 1957 Nee ces 
sent work intends ‘to determine the basic qualitative properties of .the ~ 
‘mechanism of. impulses in crystalline semiconductor counters, as well‘as 9 o) 
y out an approximated quantitative investigation of this problem. At farst ~ 
‘questions relating. to schemes .were dealt with ina precise form. From the — 
f view of the processes which take place in tle sample, the real:scheme ~~ 
replaced by another in the case of which the voltage on .the sample is... 
nstant. At the same time, computation of the charge in the impulse in the. > 
1eme ‘be replaced by computation of the excess electricity which is a 
of ionization in the outer. chain of the second scheme. In this connection - 
oblem-is confined to computing the additional current Qi 
exterior chain of the.scheme on the basis of. the investigation of the pro- =. 
that take place on the occasion of jonization inside the sample, The semi- wll 

then examined. The process is analyzed © 
tal with finite conductivity before excitation immedi- 
on the assumption © 


hich ionization took place has the shape of a parallelepiped. — 
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' Jt is assumed that the current carriers produced on the occasion of. ionization » ce 
“will within short have an energy. distribution corresponding to lattice temper- - 
- ature asa result of the collision, and will hardly be distinguishable from. 
the thermally ionized current carriers. Ionization and the establishment of = 
 quasi-equivalent distribution are assumed to exist at the momente. © ee: 
In the following an exact analysis of the quesvion as to the mechanism of impulse : 
formation is given mainly in order to determine the criteria for the transition 
of a formation according to .the scheme of. primary current into such according comer 
- » to the scheme of. a passing-through ‘current, as well as to compute the. depend-. ie 
ence of the amount of. the imputse on the conductivity of the sample and other. 
of its parameters. Computation of Ai passing through and 0. (diffusion-devia-._ 
tion-equilibrium) ig for a general case very difficult. Therefore only some. 
- special cases - of the weak, medium, and strong field - are investigated, and. 
_. for. these cases criteria are set up. Besides, the case for +t <<. @ is investi- - 
gated. +t is the life of the nonequivalent current carriers. In conclusion it... 
is pointed out that at + 77 @ the character of the process taking place after ~~ 
ionization is in many respects similar to those processes whichoccur in electric -- 
-- eircuits that consist of resistances and capacities in the case of. a consider= 
able modification of s@he parameters of this circuit. In the case of ionization... 
in insulators and semiconductors phenomena are complicated by the drift and the. 
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‘@iffusion of carriers ‘over considerable distances. As to the "primary curreniti, 05 
. this is only the initial stage of the transition process of the: current den. i 
scribed by the author as "passing-through current". The- eriteria and the charge 


are. determined by the two pasic material characteristic: marks T° and 5, ae ons se: 


the specific conductivity. of the. sample before ionization. In ‘the aconcdien, of; oe 
the passing through current the amount of. impulse grows with increasing Oo In 


“conclusion it is stated. that the ‘most. effective “erystalline counters are ob: ae 
Seined: on the basis of the use of semiconductors and not of r ingulated materials. — i 
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AUTHOR “RYVKIN, S.Me = 
TITLE The Dependence . “of the ‘gosetral " picecwabdoa of the “ce ésgaguee ae 
tivity of. Selenides and pe et of Gallium | on n Tempera Meg TN 
PeRTODICAL | Burn, techn £1825) | fasc.12, 2780-2783, (1956) - Shae 
Issued: °1. [AST oy nee ee 
ts. i teined “gncthe de- == 


oh adaoabal teal 
f: the photoconduct 
ed were polyerys 
ing | the metal in a vac 


tivity. of GaSe and Gate 


stalline- rods on: 
uum, The con- 


rse of the present. cok hes e 


f£- the spectral distribution fe) 
on femperature are described. ‘The. samples us 
which’ the electrodes. were fastened by. powder 
poth materials” fluctuated ‘petween 10. 
: {lluminated- with a modulated light from a. m0 
with a quartz optic. The- ‘ghange-signal | was amplified by. 
- detector and rectified, ‘and was registered by means of a se 
_ometer. The curves of the spectral distribution of helen aur were worked 
out for equal: energies: The distribution of energy on ‘the spectrum was deter- : 
mined by means ‘of a. bolometer. The curves of the spectral distribution - ‘of photo- 
conductivity for both: substances are each shown in form of a curves A further ay 
diagram shows. ‘the. ‘dependence of | the length of the. boundary wave A, as well as 
Ae on: Geuperatute. From ‘these. “curves it cinay’ be. geen 
e longwave boundary and the maximum | of 


c Inthe cou 
“pendence fo) 


auctivity. of 


samples were 
potenti- 


‘that of the wave length 


that with the decrease of r Remperature: “th 
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TITLE - “Survey of Works submitted during the Sessions of the Department = 


ee for "Photoelectric Phenomena in Semiconductors". 
PERIODICAL Usp-fis.nauk, 60,fasc.2, 225-248 (1956) . ees ot reed 

A "os. 3. Tgsueds? 12: /.1956" : ie eas wet a Shh 
- The detailed experimental investigation of photoconductivity with separate de-. 
. termination of the phenomenological parameters of photoconductivity is a | 
. characteristic feature. of post-war works (e.g. "quantum yield", "life", etc.), 
ive. the investigation of stationary photoconductivity is being more and more - 
replaced by the study of the kinetics of photoconductivity, and it is:just by — 
this that the discovery of new and interesting rules is made possible. It is 
“further of great importance that investigations are extended to purely electric: 
~ phenomena, and that radiations other than by light are being used. The current. 
carriers liberated in the crystal lattice by light and other radiations ‘differ 

but Little from one another. The processes occurring in. semiconductors on the - 

- ‘occasion of ionization may be subdivided into two groups, vis. into independent 
'. donization processes (i.e. the production of free current carriers) and into 


"processes of the motion and recombination of the liberated carriers. The in- _ 
jection of unreal carriers makes the investigation of unsteady electron pro-- 
“cesses in semiconductors possible. Essentially, all works belong to the follow- 
“ing fields: 1.) Photoconductivity and optical properties. 2.) Photoelectro- 


-..motoric forces. Furthermore, several lectures dealt with the exterior photo- 
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electric effect in semiconductors as well as with some questions relating 
to method. aha : Memes 


» Lectures were delivered, among others, on the following topics: The properties | 
i of exitons, the structure of absorption spectra in semiconductors, the photo-.~ 
- conductivity of red and yellow HgJ,, the"exiton mechanism" of photoconductiv- =e 
ity, the diffusion of exitons, the "long-lasting" component ‘of photoconduc- 
tivity, the photoelectric and optical properties of polyorystalline and wie 
_ Smorphous layers of antimony trisulphide and of antimony triselenide, the theo- 
retical and the experimental investigation of some problems of collision ioni- 
. gation in semiconductors, the influence exercised by’ various metal admixtures 
“on the electric and photoelectric properties of pressed polycrystalline samples 
of cadmium sulphide, the i é x : in ice e ed by 
ae exeiting light on recombination processes into account, the kinetics of photo-. 
- conductivity in silver chloride, the semiconductor properties of coloring sub- 
-.stances,.the Sensibilization of photoelectromotoric force (e.g. in the case of. 
-, Qnorganic semiconductors, by organic substances), etc. ee ES ee 


tents of these works is. discussed in short.: In spite of ‘all the euccesses ° 
achieved, much.still remains to. be done in many fields. se ae 
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Operation Mechanism. (Kharakteristiki i mechnism deystviya ger- 


Zhurnal Tekhn.Fiz. 


1957, Vol 27, Nr 1, pp 95-105 (U.S.s:R. 
Received: 2 / 1957 Eee 


Reviewed: 4/1957. 


_ This paper deals with the results of the study of counting prop-  - 
_ erties and of the mechanism of impulse-production in n-p-q. 9 


counters. The wiring circuit of. the counter is demonstrated by a 


“drawing. The mode of operation of such a counter does not differ. 
essentially from the mode of operation of a photodiode.in the  . 
‘case of a "photo-diode-like" circuit. The n-p transition is con-. 


nected in the barred direction. The a-particle forms electron-" 
hole-couples in germanium. The unreal carriers (here the holes) - 
diftuse to the n-p transition and are. drawn into the p-domain by _ 
the field existing in this transition. An additional current 
hereby occurs in the exterior circuit and furthermore a voltage — 
drop.at the resistance R. This voltage drop is recorded. Since. 
the unreal carriers occurring momentarily in the n-domain on the . = 


- occasion of ionization rapidly flow off or recombine as a result 


‘The following conclusions 


of n-p transition, the duration of ‘the signal. occurring at the. 
resistance R is not long. eee mee 


can be drawn from the investigations 


carried out: Germanium n-p transitions of the here described 
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Germanium Electron-Hole Alpha Counter Characteristics and 

_ Operation Mechanism. ge ee 

construction can successfully be used as counters for a-particles 
and obviously also for other. heavy charged particles. Such, coun- — 
ters have: the following characteristic features: The germanium = 
n-p transition corresponds according to its amount to a common - 
dielectric counter. The counter characteristic of the -n-p tran- 
sition has.a good "plateau", The duration of increase of the im- _ 
pulse fluctuates in the case of various samples between 2-3 and 
10 microseconds. The n-p transition can be used at room tempera- 
ture, whereas the dielectric crystal counter, as a rule, can. 
only be used at low temperatures. Also in the case of n-p-a ger- 
manium counters, however, the ratio signal/noise increases to a 
great extent with a reduction of temperature..-This facilitates _ 
their application in the domain of extremely low temperatures. — 
The germanium -n-p transition lacks the main disadvantage of crys-. | 
tal counters, i.e. the so-called polariaation. The experimental 

investigation of the dependence of the impulse and its front on 

the parameters of the exterior circuit and on the thickness of - 

the basis confirms the assumptions concerning the mode of opera- ~ 

tion of the here disoussed counters made in this paper. (12:illus-: 

pre a er eee trations). Ae OE OS aa pees 
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present work. 


ure recombinatio enters are ¢ 

between the defe ‘and the- al of @ 
further series. tT Ls 
tables. Summary: 1). The ‘Low rmocer recombination 
which are created in conse é vand of 4 sub- _— 
sequent hardening, are connec fea 
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RYVKIN,S -M., and MAKHALOV,YUsAe 0 
““Winority Carriers Distribution py Injection Region Movement =... 
and in Presence So peield. (Raspredeleniye kontsentrateii = 
-neosnovnykh nositeley toka pri avizhenii oblasti in!'yektsit 
“i nalichii polya, Russian) ais Sobre thee eign geeie ree eater << * Ag 
“ghurnal Tekhn. Fiz.» 1957s Vol 27, Nr 3, PP 441. =.451 (7-8.S2R-)> 


“Received: 4 / 1957 
“With reference to C 


Yol 20; 1037) the present paper suggest® a tzero"-method for. — 
‘the determination of the mobility of the unreal (minority ee 
current-carriers > The results of investigption of the character ie 
of the process in the case of the existence of a movable injection © 


‘region are shown a8 


particular the possibility is found +o Ncompensate" the. 


_asymmetry-effect by 


CIA: RDP86-00513R001446520001-8" = 


PA = 2531. 


ee “"Reviewedt 5°/ 1957 
“Adam's paper from 1954 (Physika, 19545 


«il as also of an electric field In 


the electric field. The existence cf such _ 


a compensation can be used for the determination of mobility — 
by means ‘of. the "zero" method. First, the theory of the problem, — 


the experimental sy 


stem, and then results are dealt with. The. 


scheme differs from that of Adam only by the possibility of from~ 

ing and measuring a field in the sample, as well as by the © a, 

utilization of some special types of development. In the case of 
the measuring method for mobility the so called 'jambda-develop- 


‘was used (the: deveoped signal is shaped like the Greek .. 
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PERIODICAL: Zhurnal pekhnicheskoy Fisiki, 4957, Vole hy Nr Ty 
a pp. 1599- ~1600, (USSR) tos 


“ABSTRACT: with reference to the paper in Zhurnal ‘pexnnicheskoy winds 
1955; Yol. 25s Wr 11 and 1957, Vole 21s Nri1 some preliminary — 
results. on the investigation of the counter-P properties ; : 
of germanium nep-counters at helium temperatures are reported — 
here. The. gcheme of the device ys described. From the: table. 3 
‘of the comparative character- stics of . the n-p counters . et. 
room: temperature ané at nelium temperature is tobe. geen. 
that at the temperature of liquid helium: the: ae attnetee 
ratio strongly increases» At. helium tenner ce (as. well as 
at room temperature) the n 
the counter-characteristic: 
curve of the dependence. of % 
applied yoltage- There are 
all: of: which are Slavic. 


sy Leck, Drole AS, ys st 


OVED FOR RELEASE: Thursday, eptember 26, 2002 Cc ra Wer 
-ASE: 7 20 TA- See 
: jay, September 26, 2002 _GUA-RDPRG-00513R001446520001-8 ie dg sleet 38 
; : z 001446520001-8" ei cee a ree 

oe chee tous nae ae oe ; ; ce ote'T= ! 

AUTHORS: “Ryvkins 3s Mas. Bogomazovy A. Pes at e7-1-30/ 40 

om Bye, Bs Mea bawverees OF oa ‘ 
TITLE: A Semiconductor Transmitter for Gamia-Rey Indication ae 
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ABSTRACT: . As. there exists 4 great want of cheap and simple devices; 


aS 

particularly of pamna-ray indica bor®: and ag promising 
pesuits were optained 22 this resgecs with semiconductor 
materials, such as cas and cdSe; “hose conductivity : 
suostantially changes upon irradiations the investigations. “3 
were here performed in this direction: In Zhurnal - oe 
Tekhnicheskoy Fiziki, 19949 Vol. 24, B+ g61 the authors - 
showed that. semierystalline layers may form upon sublimation: 
of cas powder. The high temperature of ghe base; however: 
leads to the qiffusion of the hase- substance. into the 
caS-layer by which fact its properties with regard ta 
sensitivity in the case of grradiation are greatly 
qgeteriorated: Phis difficulty 735 now overcome at. the, ° 

Card 1/2 7 expense of a great anerease in the cyeed of sublimation 
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It was possible to obtain, on the conductive pase, layers — 
with a comparatively. nigh ccnaitivity: toward eamme-Teys with 
an inertia not exceeding that of caS-crystals.- The 9.5) ie 
mpreliminary tests showed that <, (time of current-ris2? UP. 
+9 80 % of the stationary value) can be much reduced by 
means .of: previous weak jllumination of the sample. The 
obtained data show that the transmitters worked out here. - 
can in a number of cases be used in the simplest schemes 
as indicators of gamma-rays. 
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“,BSTRACT The qualitative considera ’s0™ are given by means OF hich the aif- 
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operation with photo-diodes the Teveaith valves oan De i 
ve 4 the aifference vetween the chara 
i oes not depend on 


ctea with < in : ¥ f ascent 
not erences petween oS 

‘ons for the de- 

“g@yo voltam- 


tea state. ‘to darkness:. 

_ the curve ¢ jon with photo-dioe®: a-in' 
ant II to one with valves -. Two straight lines correspon 5 
jfferent sina reaietance Blane rR" ( R c.R"). The points of > 
intersection of. ine with-the voltampere cv i e. 
darkness ana in the sage of Aliumins lion aeternine the ste y 
age values at the photo-diodes gy and PB: f the resistance is 


Card 4/2 


_--gsSOCTATION 


- SUBMITTED 
“AVAILABLE 
~~ Card 2/2 


small the relaxation 9 
- eonditions 1 d 
Re showever, the relaxation petween gf and 9B 


ASE: Thursda sealed een E00 ——— 
: y, Septem CIA-RDP86- eee ne 
‘ ou 26, 2002 Gen Ronee Gos sR onianeougnd eee eH aa ea 
° 6520001-8" 


On Kinetics. of photo-Diodes - 
takes place between Gy 224 " 
for the operation with photo-diodes «| us 
agp 38 partly taking <2" 
place under the conditions of an operation PBy, photo-diodes and 
partly of one with idle na of 80 OPSEEL St on nerersth te TOO 
the complicated (nydrid") characteristics: 
ana 3 Slavic yeferences Nee hue ee: 


Leningrad physical-Technical Institute- Sores 
(Leningradskiy fiziko-tekhnichesksy institut) - 
meron 2051 199E ee a 
Library of Congress 


: aie : - *UeMteED @ PUP sereoe Xe. wiieee pal 
tC) © ‘senterzesex 6G] ere er9u, “TTBIEP u 

es Lilt ae eTus ut pefotdme epoujes Tejuemtredry *kBoyouTurey pas 

i: SUCTITUTIEP SUTETdre PU LOTISTTQseAUT STYy 03 Liceya LITTIAVG ~ 

| - oad 049 JO UOTIVOTTAdE aya SuTeTare vey] eR “SsTOU ety Surense 

{ “5 @BBITOA UOTAVNAONTS 049 SUTUIEQEP 03 {NMOS YeTHDsN OY JO BOTS 


LIS.  @acgonpucoTweg UT SLOTIBNZONT, TeoTAICCTH cM’ fUttsTM “*€8 “wD 


p : 7 “- *yetTSuy ¢ pus Pept bd ner 
Su out) 2eTaog ere LY YoTUA. JO ‘esousTezeL ZZ IB 
saoue’ enoysua ie LO;AwUTQNODST JO METURYOOM OL ‘TTBISP AT ‘PEs 
UOTABUTQMODeS OTZVIpENd “UOTIBUTQRODSL TBOUTT ‘SLOIONPUCOTERE UT 
aoTaeutquoces yo Lrosyy TRoTBoToUoMOUIL ‘ey, SUTTAre ZOT{RS OU, 
oe J SAOZONPUOO TOG UT UOTAQBUTQBOCeM ” “K ie 


_ TEUERLMOD 40 STEVE, 


: SE etotad® qowe segze spequsedee avedde secusrezey ‘ewntos prtuy pesed 
ea -ord @ UT LTOATSNTOXS UITA ATUSP Sq TIT S{0eFaqns seeu, “SeTseT109 -. 
i “SOVARYO JOZONPUCOTMOR BUTZVSTISSAUT JO Spoyuzem GO SINGHIGSTT JOTasg © 
ee “ oya Ut ded V STTTI LOTRUTA °O DUB Gos ‘H SISTIUSTOS Setag ows 
: £Q OTOTATH oy ATIELTWTS . ‘SuNgUTeITT JeTACG “8uy UT Hereace LrpIEy 
/90efane & YITA STeOp SeangUredimy AT 2B SOJONDUOOTEBS UO FITACION : 
oTTemaey ¢y pow uoscyos “A eqetaiesoe ceozreny etry fq eToT{2e Sus 9 
i Ano equyod ezzoxy “azojzonpucoTuos Jo suOTZUOTT dds z98yZ0 SnozseA ue 
‘@epoysvo xeTdtuoo zoy eTuTzequM ‘BreZfTHQVO ZOQONPUOO TUE *sezoydouseny 
Sooo “SOFTOIIRG OTHOQR ‘S20RRTOUDT OTIG0eTSOMIEN. ‘srequTMCs Tegelze BB 
“2 gqgoefqna yons Jo uotentouT atuzed 30u prp sords jo HowE “STRTIOR. 
j ewe JoOJonpUuooTueS BNOTIWA SogTIOSeD ITT 4zvg pue "T sumrToa uy unBeq . 
*Pe0dTASP TOJONPUOOTUEE UO TRT2e{EM Oty Se,etdwoco TI queg ‘szojonpuce 
+ ©JWOR UO AION OMMTOA-OMg B JO TIT pue IT eateg supequoo "SzzOx “ay 
uvToTusproy yo ucTeTAredns eyy wepun ‘ustn ‘seotetog Jo hueprvoy 
O™NZTISUT ZoJoNpUuooTEEG ey fq poysTIqnd ‘uoTIoeT TOO SUZ. WDVEMAD: 


£98 


pena marpcerne cersmy onan rts” ** 


CIA- RDP86-00513R001446520001-8" 


a - 


: a Pk ooh : . AAs “squepoTuyoes pure erecuts : 
SOO (OQRTQUSTOR JOZ Poepueguy SF SOTOTITH JO VOTIO@TION STUS SCOURS 


*reurAeg “C°M 1 °DE “uDeE fessor. acy ot pe deo 
: *pequtid eetdoo 000° LT 
“4 9S9 ‘“GS6T ‘USSE My Ca-pzr ‘monosomy (2 Toa ‘£Botouyses, pue 
eouetog UT SzOZONpUCOTEME) “2 °°9 “ONTUUASS JT eAneU A TaATUpOAaTanTog 
toon ; / soxtupoacrantod ShATIeUL “USSE yeu ehwepexy , 


EOST/ACE © MOTAVZIOIAXE YOOU I NCYRA nbs oe (9)ee 


ursday, September 26, 2002 


FS Bie ed PARES | i datars 
é [TES IESS geo ESTA Le RAST Ee a Meee Tat Poe alco Rd Ree eae RO 
‘ ursday, September 26, 200 1 
2 CIA-RDP86- 46520001 
ite y 86-00513Ri 
‘sday, September 26, 2002 CIA- Bibec JGsT ston; t eeocoR ee 


APPROVED. FOR RELEASE: ‘Th 


“qutHORS: .. Ryvkins 5.) Konovalenko, B.  gov/107-58+2-23/32 
ma ; oe, oes ety ap hie ; oe: fe cee 
A Photodiode Made of a Junction ransistor (Fotodiod 12. 


: RTTLes a: 
“ ploskostnogo trioda). 
“PERIODICAL: Radio, 1958, Nr 2 P 42. (USSR): 2. 
ABSTRACT: The author describes the conversion of ordinary germaniua EE 
ee junction transistors (npla", "PLB" and others) to photocs0- 
For this purpose, the glass insula- ~ 


Photodiodes os 


des and phototriodes. 
itions 


tor is removed from the side of the emittere. 
obtained in this way should not. be used under cond 


of increased humidity. 


1. Diodes-—Design 26 Tranaistors-—Applicetions 


REL fimber 26, 
ae Thursday, ‘September 26, ae Ci& RDPR6-00513R001446520001°8 - a 
__CIA-RDP86-00513R001446520 eae alae 
001-8" 


Pee Bee oe eae ee Pere ee 
_ AUTHORS: vitovskiy, ™ Bh. ,. daleyey: p. tes Ryvkin, S- nts 


he Wechanisa of Puise Formation in crystal. “Counters | at’ the 


PITTLE? 
2 : - Formation of @ "Through ‘Conducting Channel" . (Mekhani zn. wha 
formirovaniya impul'sov V yristallicheskikh schetchikekh — 
pri. obrazovanit Ngkvoznogo, provodyashenee® kanala" o 
PERIODICAL: ghurnal tekhnicheskoy piniki, 1958, Vol. 287% ie 3: PP. 460-469 
vom ee (USER) 3 BRA: 
‘ ABSTRACT: | The ‘authors. here investigate the peculiarities © fo) 
, ac? for the case where the ionization. 


- nism of. pulse formation 
range extends from one 


agent the auenere used 
an: energy 0 £553 MeV. In.order to. realize™ a "througa", 


passage: of the &- particles. “through the samples,” ‘thin. cas eh 
“-monocrystals were geiectede 3 showed that ~ oe 
the process of. pulse formation. according 0. the “tphrough so) = 
current" system may. take piace 6b Jeast in) two gifferent 
forms. 1) The ‘first variant can: be “pealized. py. the -construc~: 5 
tion with a one-sided applicatio 4 


electrode: +o. the’ other. As pean 


-qweparticles ‘of polonium Pour. 


The investigation 


gard 1/3 n.of the electrodes. or in 


ASE: Th Biber 26, 2002 are 
ursday, September 26, Bae CIA-RDP86-00513R001446520001-8 


CIA-RDP86- 00513R001446520001-8" 

| : 51-28- -3~-4/33.. 

The Mechanisa of Pulse pormation - an. eee the pomente wof | 2: 
nThrough Conducting Ghennel” < 


thick eevat des applied on -poth: gidess “Here 
a through sane i is: ed by. the resistance of ee: 
the "dark | sections". Je rys ows. 1 the pulse. : Thee 
guch a countina axe tivity of, the 0 : 
decisive par ide : 
in this process: be. at 
- inerease in od ( J, eeS S by. a. “pise™ “Of ae 
temperature. 2)°The Jar vari ty. pe observed. in. 
sufficiently thin erystals, in’ ; Newonsided” ee 
cation of electrodes. : ‘ a o-particles 
through the 1 5 1a conducting channel". 
‘.petween. the el es Ci ‘ e height is. 
in this case f is ? initial ‘gonductivity. of a 
. the. sample. It is to be exP ilar mechanism ae 
of pulse formation will even | occur in the. cas of some 4g0-. 
jating © oxystalss: 7 in ¢ : the 13 fe of carriers 
not being in equi : 
not be 
‘layers @ ac 
a ee er es i ughin" 
card 2/3 - ‘eounters at. Tt-is. 3° 


VED FOR RE eptember 26, Fee seen IORn Oe 
ae TEE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520001-8 


CIA- RDP86-00513R001446520001-8" 


“s 3 <5 1228-3 4/33 
Lae Nechanisa of pulse “Formation. in Crystal Counters prams: Poe oo « a: 
mthrough Conducting channel" : eee eee : 


shown that: in such a case the. simplest. varia 

‘mation: of.. pulses can be ‘pealized. according cf: $he- “gcheme. 

of the passing current. The . obtained experimental pepalte | 
are in good agre “with the prediction of: theory: Tt 
high quality (from. w of. pulse-height). of 

"two-sided". applied : oe 

electrodes: i construction: the, pulse 
heights at go of the i 

-. voltage Saas There. are 41 figures; 
references, 3-o0f which are soviet: 


ASSOCIATION: - Leningrad skiy “gi giko-tekhniches! Kiy. institut AN: SSSR 
. (Leningrad Physical-Technical © Institute AS USSR). : 


 SUBLITIED: Novenber 20, 4957 


ean crystal counters-—Analysis 


BOPP OR RELEASE: ep Stor 26, 2 ; 51 
e They Sapo 200 CIA-RDP86-00513R001446520001-8 
5 Den aaNet 


CIA- 
CIA-RDP86- 00513R001446520001-8" 


oe 97228686) 95 
AUTHORS? uneosere Re Yas - Ryvkine Se Mes ABOTEA at 


sPITLE: pendense of tee width: of the yorbidden gone. on thee. 
Composition ef Solid ‘CaS-Cd5e- Solnticas (0. zavisimosti we 
shiriny gapre tnoy zony oy seatava V pverdy <n Sigs 
cas-CdSe) : 


PERIODICAL? oo jexanicheskoy Fizikt. 1958, Vol 285 Ne 3, PBs 80 403 
ee . USSR] Me ney. 


ABSTRACT? : here give the results inv! tigation, wade 
; {eieatione of the ‘limits ° 1 apeorP Ee 


of “the. re position “of. nixed 
layers> asis of these eho Trine | 
gonc Lusions: are draw on the | den: the width _ of the ae 
forbidden zone On the: relation 
‘in their solid ‘golLatione Tt is. shown 
tices monotonously change “with the ‘{norease in pasewconteni:. 
in the initial mixtures It can. be assumed - that in mazes 


APPROVED irsaay, Septem gts 
< FOR RELEASE: Thursday, Sepenbe 25 a CIA-RDP86-00513R001446520001-8. 


CIA-RDP86- 00513R001446520001- 8 Hs 


fee U2 : 57-28 - 3- 6/53 
On the Dependence of .the Width of the vorbidden ZOne: on the Composition pe 
of Solid cdS-CdSe~ ~Solutions: ees 


_ Cds cdSe orystels | ‘she Seay aie (neference ae is satisfied, 
4.e- that a linear dependens? between the constant lattice 
and the composition 25. observede From the data ot ained Here 
follows. that CdS. and CdSe form- 4 continuors series of solid 
exchange~ golutionss It is shown that with the ine reage of. " 
CdSe- content in the layer: a monotonous - ghift of the eurve 
of phot goconduc tivity to the long-wave side is observed teen 
ig further. shown that on 2 modi dgation of the composition. 
of the solid © od 5- .CdSe-30 Lut ior & monosonous ‘modification. of: 
the “width of. the forbidden Zone oceurse Mm contrast - to. the ue 
- solid Ge~Si-solution® this dependence ig almost. jineare — : 
V. Sé Maydzinsk ciy and Lo Pe Bogomazov helped in the. work. 
There are 4 figures: ‘ table; and 8. references: 4 of mao 
are Soviets wee 


: ASSOCIATION: Leningradskiy pigikonhekhnicheskly seats AN S3SR 
a eo Ps pce oe ae Institute, AS USSR) 


SUBMITTED: 
eae we +, Gadeiumcelenit 
“cara 2/2 


ROVED FOR RELE, ep ember 26, oe 
: F nek “Thursday, ‘September 26, an CIA-RDP86-' 00513R001446520001- ‘e. aheetihn ake. Cota S 


CIA-RDP86- 00513R001446520001- 8" 


“31 -28- nt 14/39 


Tvenovs Tae Bete ‘nyvicin; gs. Me 


current oscillations 4 in écdanud um ee : 
a an El ; ngi ic Field. eet 
yolevaniy toka- iya unrest vo = 
, elektricheskoye . ai prod pole). 


ae “PERIODICAL? com gekhnic heskoy een eh 28, Nr As “pp. at 
eee Ue ; USSR PR e ee atte 


-. ABSTRACT: The authors determined current fluctuations in gone. ‘germanium 
- : -samples throu hi i: d which. were © 
placed f ial i 
field Socal nt). Un in. con 
forming Fe stione | 1 arte Geotdal 
line with 4 frequency of 10 - 
fluctuation character depends 
stances. Th only form 
the sample aiffere 
amplitude and: frequenc 
logous dependence? were: ‘also 


OVED FOR RI f prenbe 2 =e 
enced Thursday, eprebe 26,2002 CIA-RDP86-00513R001446520001-8.. 


CIA- RDPB6-00513R001446520001-8" 


“ : . 57-28-4-14/39 
the ééemabion of Current Oscillations in German iun Samples in an. Blectric. 
and, Longitudinal Magnetic: ‘Field + 2 ee 


magnetic. field... In ‘gpite: of . Ge ee base “the yoltampere” 

characteristics in the. investigated sen pl jigfered. from” 

a linear one- The fluctuations formed «3 lias. the | 
other ‘current. ‘@irection were mere marke 
of curren’ correspond to th esistance . ° aoe 
‘Fluctuations only occurred in the an exact: Laur 
‘ment of the. ti a. with, the axis 
the gample- An intensit Luni i apie 8, led: 

'. to an interruption. of the: Pp. int 
temperature in the gamples, however. ‘an ‘inerease of: 

- their amplitude equency - An etching eeuplga Ss ee 
in hydrogen peroxide romoted the formation ability ene 
of the fluctuations. An inc rease, or decr 

. tude of fluctuation 
mental conditions in all. case 
crease Or decrease respe 

tions ‘there are 7 figures and ” 

Soviet. 


eat a Alysia el ds yes 


ASE: ember 26, 20 eran 
Thursday: September 26, ao CIARDPBROUSISROGIAAGEDO0ULS” 


CUE RDPSO: 00513R001446520001- -8" 


a fyviiny | S. oe muanoevaro¥s R. Yue 


On the cEridense “pt: ‘gurface ecaenent? ‘of: dabontantae USE 
on the Magnitude and.the Spectral. Distribution. of Sees ee 
conductivity. (0 vliyanii obrabotki poverkhnos ti polupro~ 
yodnikov. na velichinu i spektral'noy® raspredeleniye + foyer 
provodimos ti) at a a 


PERIODICAL: gnurnal Bc cnbaioy Piniki, 1958, Vol: i oe 
pp. 925-93 931 (USSR) © ee tar ee 


ABSTRACT: It is known. ‘that the spectral aiateibits 

: _ tivity in: numerous. ductors . exhibi 
property in'the range.° 
tion takes. place only: ‘at the e 
and is missing jn its interior: ie ent: paper. 
authors investigated the. be influence. of. ae 
some types of "treatmen of 088 and 0030 


on the gni 2 ion. of: photo- 

conductivity =: e ir “on the photo 

Sass - gonductivity 9° e. al: co wag investigated by 
cara 1/4 means of an intensiv *fosbaraneny heating: in, a 


er 26, 200 
: Thursday, September : 26, "2002 CIA-RDP86-00513R001446520001-8. 


CIA-RDP86-00513R001446520001- -8" 


on. one ‘Influence of: surface ‘Preatment of Semicon~ 2 5 7-28-5-2/36 
ductors on the Magnitude and the Spectzal Distribution SEES 
a aus ats 


acuun: and in airy: as well as by: means of a “ghort exposure 
a a gas discharge: The results of the: investigations 
apparently permit to draw the following soem gezons 
strong photosensitivity at the sur: ell as @ BSTons 
dependence of .the sensitivity on the 
face are. determined by the strong inf luenc: 
bination pro inn near face. ‘These: eeEy 
processes can otivity. ‘and modify. 
the phenomeno? ” (genomenologicheskty - wyre 
khod). AS an inc ivity is: accompanied 
py an increase 4%. can. be assumed; - 
that: the investigated ki “preatment primarily unflu-. 
ence the magnitude and i 1 curvature -- 
near, the surface. The eee cone howe every ‘can- 
not furnish 2 pasis for the | evaluatior fea-. 
tures of the mechanism: y 1) her Binetion. pro7 
cesses at the surface is 4 | gereeni ne? = 
: silicon and similar -gsubstances where 
“cara 2/4 . -earriers not in ae is only eae after : 


“On the Tnflu 


on. the. Magni 
“conductivity. 


cara 3/4 


ene September 26, 2002 


_eonductors « .. The rer ee he 


- of the. semiconductors « 


- the two basic anomalies in photoconductivity - tne :tine : 


_ the absorption pand ~.can to & considerable degree be 


gratitude to the student of Leningrad: State University 


Ber 26, 2002 Gnnene aoe sa 
‘A-RDP86-0051 AGE 
3RO0014. eee 
_ CIA- 465 est ties 
~*~ sore aeamieraaeemen sa 


ence of Surface mreatment of Semiconductors 51-28- 5- Bee 
tude and» the spectral Distribution of aus 


traatment of the ‘surface* “It aopearss, ok ‘the ‘pécombina- 


tion processes also play an important: role ‘in other. seni-. 


possible to increase: t ; 

substances » which in spite.of their st ong” 

considereé not photosensitive or only yeakly sensiti 
Therefore the experimental results verify: the: cnet rat 


active" absorption of light jn, some substances as well 
as the reduction of photoconductivity in the depth of. 


explained by one cause, that ig to.say py intensive cd 
combination-tyPe processes; which are considerably ine 
tensified near. the surface + The authors express .EHGIT. 


D ; au 
p PROVED FOR RELEASE: Thursd 


CIA-RDP86-00513R0014. 
46520001- 
CIA- RDP8E-00513R001446520001-8" 


‘sd September 26, 2002 : 
jay, September 26, 2002 


“On the. Influence of Surface Treatment of Semiconductors 57 -28-5-2/36 : 
on the Magnitude and the Spectral Distribution of Photo- — Sei eee 


conductivity. 


ASSOCIATION: 


SUBMITTED: 


card 4/4 


1. Ae Dunayev- for valuable help in the measurements» — 


‘Appendix: As a conclusion, @ ahort ‘report, is given.on. : 
the possible influence of sample shape of the gemicon-.2 0 03 
ductors with low conductivity (i. g- CdS etc.) on the ae et 
‘experimental results concerning their electricel proper- aeaet 


eee: sea : . noe ; =e 
There are 9 figures and 7 references, 5 of which are. 
‘Soviet. | eee a ee ee 


piziko-tekanicheskiy institut AN SSSR, Leningrad 
Cee coctechnical Institute; AS-USSR, Leningrad) 


september 23, 19957 


Lg semiconductors--Photoconductivity 


RELEASE: Thursday, Septemb 


(AUTHORS: 


PIPL: 


PERIODICAL! 


~ ABSTRACT: 


Gard 1/3 


ber 26, 2002 


CIA-RDP86-00513R0014465200 
Ber 26, 20 00513R00 -s 
26, 201 2 CIA Dae: 0051 SRDDI Aas 20001 8 


peel on Strokans No > Bes. 


“puchkevichs Yo Ma, Chelnokovs V. 


5 7-28-6-5/34 


silicon piotodiodss: (Kremtyevyy 


Zhurnal weknnicheskoy Pizikis 1958, Vol-. 


pps 1165-1168 (USSR) 


report the results obtained 
Lizing gilicon p-n P 


for the purpo 
signals in. the 
taken for et@ 
- photodiodes s 
sensitivity, 


of the 51 

are described: The sens 
-of the jincan i 
filament of 2 


py inv 


ery vegi 
ewhnat lowe 
mpared tO. 
Tr udark =| ae 


th a co perature of % 
a between 5 and: 7 mm/lumen =" 


E: Ber 36, 200 as 
SE: Thursday, September 26, ae eer -00513R001446520001-8 

-00513R0014465 ee 

2001-8” 

7 ote ~28-6- 5/34 


7 “gilicon prototiote 


(figure 4). The P e the same. sensitivity along 

the entire iliumi  (steure 2). The unease ea 

of sensi tivity, on Linear | (figure 4)> so 
gre ‘gharecter ‘photodiodes sis 

are shown (figv 4a and n of the aa 

time needed for uflying through" %): alted in the velue met 


top’ CY; s 40" SOGo pinsliss the authors ° snaenrorsd ees 
‘tO estimate the yife of thie winortty | carriers. 

photodiodes investigated by ‘studying. the tinetios? x 
photoelectzomot? ve. valve force P+ When measuring © 

Ral . 19 6 sec: was obtained. 2s & ‘his? amoun 

be considered to be merely the upper i “ve “yalue “0 
as it ‘gorresponds to the guration of the front: amplification ie 


of the light {mpul'ses. Por o<= the: relexation . curve | 


is an. exponent with @ time constant 2 ¥ Ro in which | case : 

1 eed. i : oe 

ROR +R. The values of the. capach ys whi ch was ‘aeternined 
Ry BOGE Se 


Silicon Photodiodes 


- ASSO CIATION: 


_ SUBMITTED: 


Gand 3/3 


APPROVED FOR RI SE: 
/ ELEASE: Thursday, September 26, 2002. | CIA-RDP86-00513R00144652! 
of R 0001-8". 


from RC, was foun 


ursda wee ptember 2€ i = — oF ths 
y September 26, 2002  CIA-RDP86-00513R001446520001-8 


ato be equal to approximately 
alue is greater than the 
pecause it corresponds 


“9000° pf. This capacity Vv 
mentioned in the table, 
-displacement on the .- ae eae 
1 table, and- 


one m 
approximately to the zero 
n-p-transition. There are 5 figures, 
7 references, 7 of which are Soviet. - 


_tekhnicheskiy institut, AN SSSR 
Ghomigal Institute AS USSR) 


Leningradskiy fiziko 
(Leningrad ‘Physical- 


January 28, 1958 a 
‘9, Silicon—-Photosensitivity 
he Silicon—Electron 


Ve: gilicon—Photoconductivity : 
3, Silicon—Electrical properties 
‘transitions "5, Mathematics : 


TITLE: Photodiodes 


_ KUTHORS: 


ou SITLES | 


PERIODICAL: 


ABSTRACT: 


Gard 1/3 


R RELEASE: - Thur: day, § 
sday, September 26,2002 § CIA-RDP86-00513R0014. 
- 46520001-8" 


~ means 


: of amplification 0 


__ Byvising Se ley Str0k 


Taboratory s 
lumen, ada 


CIA-RDP86-00513R001446520001-8 


Weber 26, 2002 
aii, Ne Be: 57-28-6-6/34 a 
Qn: the Kinetics of phototriodes (o kinetike fototriodov) 
nekhnicheskoy ¥iziki, fopay oly 20 ME Os 2 
173 (USSR) . gt Peat es 


phototriodes can be. used. as highly 
transforming Light signals in 
therefore of particular, interes 
inertia. During the first months of 1957 the authors — 
produced samples of germanium phototriodes in the |) 
which had a sensitivity of 1 4 ampéres/.. 
rk current of 500 _t— 700 microamp ene 
1 to rvV)s i 


ghurnal 
ppe 1169-1 

photo-sensitive faa 
to electric signals: 
+ to study. their” 


Tt is 


(saturation remains up 
of ~w4 mm (reference 
engineer N- FP. Ragozi 
assisted in producing the 


‘of phototriodes is known 

f the photocurre 
of photetriodes 
ich is shown i 


also...) 


the authors oe 
A, ‘Lebedeva 


them. The kinetics 
means of an apparatus wh 


, september 26, 2002 


CIA-RDP86-00513R001446520001-8.. ~~~ 


eptemb: 
er 26, 2002 . CIA-RDP86-00513R001446520001-8" 


5 1-28-6-6/34 


Resuits ares 
gscillogram worked out by Ve 
Lau (reference 3) it may clear 
f the collector current, 
joa] argumentation a 
ential aifferences on the point of 
emitter transi place. In conclusion it 
is mentioned tha Prototriodes a working 


‘regime which is analogous +0. led whybrid, regime” 


of photodiodes (xeference 5) is possible. In. this .cas?: 


‘yelaxation has 2 domain “tphototriode" domain at low 


values of the photocurr ive domain" 
corresponds. to high: va 

“the "valve donain® 

case of "asymmetry" during gener 


‘motive force in emitter- and col 


~ APPROVED FOR RELEASE: Thursday, S ~CTALE NE SON TAAe 
APPRO c y, September 26, 2002 CIA-RDP86- 5590001-8.. 
)VED.FOR RELEASE: Thursday, September 26, 2002 CIA- ADPas-0051 sRDDLAasS 2000187 


on. the Kinetics of Phototriodes © 57-28-6-6/34 
hown (figure 4). There are A Pigures yes. 
5 of which are Soviet. ~ 


oscillogram of the phototriode gignal in the case of Bee 
hybrid regime.is s 
1 table, and 5 references, 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut. 
: (Leningrad Physical-Technical Institute) 


SUBMITTED: . December 23, 1957 
2, Germanium—Photosensitivity 


B Be Germanium—Electrical factors - 
he Germanium—Photoconductivity _ 


3, Germanium—Electron transitions 


TITLE: Phototriodes 


Gard 3/3 


APPROVED | FOR RELEASE: Thursday, September 26, 2002 


capers 


CpLCAL: 


ursday, September 26, 2002 


“CIA-RDP86-00513R00144652006 
652000 
CIA-RDP86- Bar epee 


s0v/57-28-9 72/35 


gtrokan, Ne Bes, y, Le. ks re 


the Kinetics of 
unctions (K voprosu 0 


phokavoltace cells ‘with | 
‘kinetike. yentil'nykb 


‘elektronno- sdyrochhy# perekhodom) 


iziki, 


thet 
No ‘Limi 
xo (wh 


votbee 28 


<aith 


down tare ey branch of 


In the 
+he kine 


umed. in reference 4 


Vol. 


1958; Nr 9, pp. 1871- 1882 (oss 


kinetics of the phetovoltaic ee oper- 


tations are: imposed on. the ratio 
ere C denotes the capacity of: ‘the 


, and Ry its resistence) | and ‘of 


“the ‘relaxation 

e first section quali tative consid-. 

tics of @e few special ‘cases ; : 
js investigated as: tO 
che experimental aquipaent: isd 
theoretical results are pomp 
The- downward-slop: rg, 

' agsuming aifferent 


3 


its 


PAGER IATA BRERA i Se ee RS nee Mee ica tte Sean lee Pe tae 
Pro ASE: Thursday, September 26, 2002 __ CIA-RDP86-00513R001446520001-8 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520001-8" F a 
iT othe 
: sov/57-28 -? 


With Blectren-rcle 


=¢ Protevoltaic Cells 


pon, 


ined only by relaxation. 


Tern : BO gee 
For. the determination of the ae 
ee ers. These conclusions “were sub - 


From the slope eh =: 
isms it was found,” ; : nd = 
t camoved by. 2 0523, e0, from the BOVEY. 
Sane mes 10 figures and 8 refer- : : y 
iet. 


v 


ie SSSR (Leningre 
AN ; ; 


nicheskiy institut ,AN 
iInstit 


ute, AS. JESSE 


fn stem ster nee 


= 


i 
i 
i 
’ : i 
4 
i 


6 fa PD 


-8 
‘ 


TA Us Ry RIGS poMITR SG NNOMZIA SUAOg bored Ret poe Sontag faya.tprozoyx i Fs 


wedi d = ew vA aan 
HErCREVEROITBA ENOAIQTA DARLIN TOL pra Copeg ‘eV akTEcTCN 


Sa ae who Di POTTER OG UF GRODALT USTLETP TNS FBO CNT 
get marsney ce eoventzer MERA WG ren Te porncds ti sare Crary fenordcoy 
: . ; ‘ ; voTpenrosernry, pansenainan : 
nat WET RATHOD oT 30 T4409 eat ae 
gedig srmgeradmay | *d‘% "nOV078 . | 


g 


00513R001446520001 


CIA-RDP86-00513R001446520001-8" 


F : st 
SAP UTE Meta Aregnsetaag #38 PTET. OPI t 
hee w gO Gomes ay TROTTOOTY OWE JO arury 


ioe rae eae . prefzg avpocieeg Sh szonuey Aapardst jo 
)Maeuy cepaeztuaz 30 actepuaday ermputoetea, *AI1OKS ‘8 “ag pire feed : Prim 3° ane 


nos tgieauoo 40 SIRVL a 
bot v : : / rly 
t mo apprmoszed eq) 130 basa 
sarspure yowe dawiseres wegbarazay “psuepyoue Me Bey 25t : A my 
Pepaira aA coete tnyaws-F1eF BI Jo Apress svo Puy fyabinnegte part tsantsod ioe : 
vo wpes sina gitpnge farey  carcpeweca THopszsats Jo AzoOsg. | FT 02 PAGED nh vid 
a 3 4343 ; Spee nO FvoTcT 339 one 
< BAW WOTOPLAW TMESAGS. PAN PSaACE CTT ale FICIONFVOITS . 
=€noow DEW meTAetPRtey JO H4I8TZO TUE | POTEET Faateygaes targa 30 aha abate : te 
stro peapessete easy ceteTI@ Twas, encyzms pue posts Sepp UeeLS ENTTT tape i 
ore) “unperye “eprstns enispT Soazimes ad sa usne ELogonpuoa Fane JO snyziRcos ena ; 7 
qwoprdud a uo qtedar eseyamy ou, CEOSK ferraatos soe Ldap ah : Re at 
my so 4oxnavtag ass fq pariard cua (gazehee Cpu PFTOY 50 ‘ 
ein SaTep sates $9 UCIT TOD ‘Feripas-on2 BO LT SonTaa etch IEDVETAOD 


. 


~ CH RDPS6: 


PPROVED ELEASE: Thursday, September26,-2002-- 


«spttos go saystalosd band sarmonae a : 
Ba 19528 WOT eaepszetad SOF PIAA OF CHTIFIZY JO GOTIDEL IC? HNL . +S osUNS. 
a ; be uay ‘epinkervewy “yey TE TOA 
tqagaodstta *€.°a,toened Pupyettard 30 tes fewrayaerwoy /OSFOL TY. f'Pe 
7 vee ok poytrpad seqdoo 
UES “per! II ‘eoqeray 30 
00g" *4 get 666 ‘uns KY oacper ‘rose | (T 
oSopraag WATT 


xe eexPysaysTa were ONT abpeotepzo . ‘aSSs. xNve ACpUCPETY 


eeS€/A0G -“ WOILYZIOLdYa WOOd T vad 


| 


APPROVED FOR RELEASE: Thursday, September 26, 2002 


gyv ks vy S mM _ 


( 


8 3. “ Eanifisaeleniaia 


ES / BPO 70 opuaoeDUTuny “aOEUONET YT pu fog *ex ‘ss020 
__[mage9dg] lotadrosqy_u yo (wpeauL) etegeAro gpo JO 
ole 3S nos asylaeauy  -UTTOEUEE—R pur td "ex fe80aD 


oo) ge epeaeszg © Aatataon todos Leigh abated bee 
. Teraoedg ‘Guia ous “wo puy rilsrshiahehedl eterna rae at 


etraehz9 STZUTS Spo Uz eouscGeU p 
surrey puw fort 
wAtzanday,  NGUSUE TTT ag pue PPO eA ar ae 
Bie ce : ‘(socaus) steiets ° : ae 
. OBpz oua ae ee eb EY pe oe er runes orey 30 
Tecjou: ‘ 
_, Sangona¢g sua SutseSpaseaur. RCTS mn °A bet gt gseray 


: . : AkaTATonpuosazo ee 
uo Se eo ue ae. eous ene ols, La 


OnTE/AOS ‘ : (*aue9) wuomoueng ‘TwoTIdO pu stay oeTSOIOUd 


pAUORQVor, JO HOUBNTIUT eUL *NOTUNTVULTT HA CU PUR: SW 73 as 


eTZUTE EPO UT SaeTIIUD qusiand ot sod sree 
u $19 99T9030 
OUL uuimusougs “RSH pu ¥.°O Ereb errr 


‘ qovquep 2o29npuce - 
wenoaut quesing oTIIIeTSOZOUg w JO sSuceug Ota fe ink at 
ToTaAUAGS “MH pue ‘Aw add OR A CADIEAUSTT 


eotasedorg OJUIosTSOAOY, sWoOg"’ jo epsve tennis fe oes in a 
ae oo SARE SPO OUR JO STOISNpUODTwIG. —°T..: ope = 


SHYOLONGNOOTHS 
seiavaions een ese 
“ase met ua inde Sin 

‘popuose JON 
Ae cpa ‘onatus “A 
wae : prom GTETIOI 
aes sot pu ‘ jo gotized 
‘ouerets aogonpuds ? 1ez03et8e 
sauesa Te E *ga0t0y SATION - 
a ad yauyoos pus’ 
Raab bad ert PTA yp BroIoNpUcD . 
eopeAUd sOI NP dooa 9Pt syoaoguop UOTUR - 
wounug ott 1 Bins) 
ain ae puss 
gut pug: eas0dod guyea THOVUAAOD- 


asl 


egzoqonpuod 


. a ad uae guyzrtEtoods 
-yues go UOT mopuyoes puT sotekud O87 yeapaTun : 


guyure *ga0TAsP 


“ge yooywes PU 
aS be ea guy popuvzut | 
+ eo 0ua TOG ae 

j ‘ eapaunuged “OX a to pg. tase e 
oeeteea “¥ beta "aA cI fasnok suTuetrang go Oe 
‘ : suuxtupoaosdntod od AT SeTWON 
“tumypppzagd *yose yneu pspwOpUAy pAouody sutzowulds euostaTPPy 
: j , , epngutad eetdoo 000! : 
peg TeOTadO Pus 
fgao,onNpuood 


oysapoTeoIud u 1 : Tt phrqukou 
= pua a 
2-08. *uaun UTA ee tna 
uyggoustaaastaoqud ode : THaog BAPHROUOTAIAVTCOIOM 
lyquatupoavcdnt od a eA uUTALA BAYAB AYN pavteoe: oe: 
2s -gyega weeTaeeT. an UR TEED OAY 
nts /RUG- So eegayhie hd “ae rueviid moe Be ge a (Hae 


. pouusup Suta0 
236. 


npuop winosuz, # JO yoraearog 
etd Oo Pupmsog Sus, 


gee 9g peo 
1 ao Cod ce wide ents shea a | -gaoaeteesosous TEIshto 
J.eoqBurg espa pue -EPO UT auazing oTas9eTSOIONd surety: 
ue go UoTIVToUAD. OL COPIA TD pus. f°v™ 0TSB ies 
; e " pUuSTINTOS prtor + 
es ; 


ogpo-gspo se~HorsrEecdss, uo 6 ‘uspprqzog, 843.30 
See era pur Cap vor tetanh Fe onx a: ACLVASSURLY © 


souapuedeg 
T 


(tox) were ht orsure-*~Togpo “spo Butz onpvesc4o 
JO BOT TAUT TNO, ped Sal aoe 


a 


ma  gsekw] ogpD euTTTeaeszostog 30 


-poTasedodd pyaqoeTeasoud pie Teoypsdo ony mn TENA TUOUNTA, 


{sesouL) ‘goungvazodusy 


Arng £UAPIONpUoDOIONs yuaqoeds jo ‘ 
eg on 188030) 


901-8" 
aie io 


. 


mOoy 90 ereavhtp Jo oe 


o2Ng INI HONTRUN ON A pus *gyAouEATey “VV 
J (eesous) [wmsa00d6] uo tsdiosoy UTWM. O19 JO. O3PA OUI 
(°3u09) suamouetd qeotado pus ptaqoeTeozoUd 


{qe atuaehig: - 


0513R001446520001-8 
-00513R001446520' 
a 


“og Jon Te/A0s 


| 


TH puy {a 'e, ‘s0orD 
‘< . Pome ms bt sa cath tT aS 

2 proyan woes nortag Wbyatan bate Toratae A Oyege tage 

‘ey tw pure fomuoUaard d pagum oul 098 

aT Oy ba woTawttand 223 Pete cet 979m ereisoa gaoad eae 

doo pus pruy J 

otuojoud 


: gpo go vousocoUTET 


2 z a te ATER ti endo 


TA-RDP86 


2 CIA-R 


6, 2002 
ptember-26;20072. g 
= 
c 
ce 
S 
Ze 
ea 
ol 
ac 
ak 
= 
ou 
ed 
S 
oa 
33 
oe 
i 
v 


+ gwaaeks 207 ONp! 


eptember 


Thursday, Se 


-Tweg UT 
“TU, 3837, 


ayy. av pees fates 
surgetthatueraomrosu ? My 2 guTWIUED woTaDsTTOD OL © 


ut pur eqcode. 


: 

-yuoe JO vosguottddy qpeotUUSeI puc eotesud 

guzuzuds BOT UO avusty Jo gognaTasut puv seta 
us. TeOT q. a 


Gj 


uy eauopnae peouHape ‘og _Tngesn Vd 
er Gee pun ‘kduocoz2oedo oauae PITOS “vote See 


adoqgonpuo ot 
-yuos JO, PTAT 


Joy POPULIUT, CF 00g 
a egenustog JO - 


tqpaUAURNt oon *A Sopa (808 | _ 
ragnoy gutyottand JO “Va 


; 3 “wextuporordntod od wsTENTACN 

“ypss neu VATMOPUVAY rADuody, suTIosUOds “[RUOTATPPV 

: ; epxautad setdvo 000 8 A 

. Bat) * Tt Pp * 

angry (°° szcauNNuOOTwHE UT guawourug Teo itd 

: Gasvzueg aesta Pua. Jv chozaoustiasy {9202 0NP 

orsaseteoatld Te ound aoTado pun pyra tno oud ) 3 1S6T whigukou - - 
5 -Qg 'ABATH “3 Taunt upuanrdny od ‘A wuhpuotaes wrysayptsdo F nie 

ww Se egeyaayat aot! od VATUENTUBCADF OPOUTNACTARA ofoazed Apna - 

nt . & phPABHUvZITY 4 OkpAMAYOTAIMe TOOL 


{yawatupoaosdniod A EAZVOTAL. ~o 
ny UATMOPENE 
(Wee 


3 0a UT eUVTAVOToS 


oy UBS wesuTuaan fuepoTwepUSY | AON 
‘ Perth, sy otopa SuUeL fuUseTR. oA I 


SE: 
j 


suntprzadd 


*d Eon *6S61 


qatet2 snare “MER fomsuzusyn # 


oni e/n08  HUTEY TUTE Me Bow 


PI TERE GO of Co Pott OA ERROR NOTE GTS BTR TE ER ARISE Tune 


OWED FUR RELEASE: Thursda S C SE: 
APDROVER EOE y, September 26, 2002  CIA-RDP86-00513R001446520001-8 
RELEASE: Thursday, September 26,2002 CIA-RDP86-00513R001446520001-8" 

F 101446520001-8" 


eS Sn gfapggafoon/eon/osoneD, 
eo ee ee -- p058/A101 oe 
FG 4IGO. ee | ae a SOs AL on et 

"AUTHORS: - = ryvitn, Sate OE N. B., Makovskiy, L. L. 


On the kinetics of p-n-junction phototubes 


TITLE: 
/ pERIODICAL: | Referativnyy zhurnal, Fizika, no. 4, .1962,.-23, Jpcereet-4o187 5 = 
WwW sb."Fotoelektr, i optich. yavleniya Vv poluprovodnikakh" . Kiev,» 
AN USSR, 1959, 360-366) Rt eee 
‘ TEXT: This is a continuation of the authors! work (RZhFiz, 1958, no’.10, 
f valve operating regimes incident to photo- , 


23378) dealing with the kinetics 0 
diode 41llumination .by rectangular: light pulses. They examine the general case. 
of connecting & photodiode in a circuit containing a finite load ‘resistance and 


i a capacitance. 


{Abstracter's note: Complete translation ] 
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L..P., Konovalenko, B.M., Matveyev, On Ae 


AUTHORS: _ -Ryvkin, S. M., Bogomazov, 


“TITLE: Semiconductor gamma detectors oe oe : ee 
7 ba, 
no. 4, 1962, 15, abstract 44-29 oo 
yavieniya Vv poluprovednikakh" , Kiyev, 


ivr sal, Pizika, 
: CAL: Referativnyy zhurnal, 
eae (v sb, "Fotoelektr. 4 optich. 
“AN USSR, 1959, 386 - 388) 7 . : | a 
: g ed 5” Pas 
ale The prospects of CdS crystals used as gamma detectors as ae meMes 
ok sensitivity and the considerable 1ag of such pickups are noted. . 
are 6 references. ae vee 
a ‘P. L.! 


ae ‘[abstracter's note; Complete translation] 
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RITE: 


PERIODICAL? 


ABSTRACT: 


cara 1/4 : : 


gikin, Sood : 

potekhinar Ne De. beet 
A New Longitudinal Magnetostrictio 
centrations of Heavy and Light: Holes 


when investigating the 
in the magnetic field, 


patie we 


vanov, Yu, ee Gstaverg, Au Avy Hovikovs SoBey | 


i Sidibaddchatanionsesnirne Teena 


n Effect /and Its Applic= — 
Ratio Between. the Con 


ation.to the Determination of the. 


Fizika tverdogo tela, 1959: Vol 1, Nr 9» PP 1372. - 1375 (UBSR) +” 


a@iffusion of the nonequilibrium carrier — 
the appearance of electrical fields is — 
usually studied (e-g> the photomagnetic Kikoin-Noskov effect). | oe 
‘The present paper ig, eee the reeulte obtainea from an/inves tte” 
ation esent paper ofr etion distribution of the minority carrier 
in. the magnetic field, and in particular, the results of ani? | 
investigation c fields “ent Viipal aagnetestriction effect Ri. | 
the longitudinal magnetic field. # plane-parallel semicon- — 
‘ductor plate was arranged perpendicularly to a homogenous 
magnetic field. On the plate, e point light probe exactly 
-faced io field: Oy gtor, The injected noneauilibriua cart et). 
Giffused through the plate and the collector determined the ~~ 


‘concentration of the minority carriere The concentration 
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on New pongitudinal Magnetostriction ‘uprect and Its”. eine 3459 9/31 ane 
hpplleation to the Determination: of the. Seiko patna ‘of. 
Heavy: end Light Holes. ae Pee : 


‘yecorde?. thereby. increased with H. ‘Pigure, 1: _ghows. a schematic. 

. represeptation » of the measuring» arrangement, a. “description. of... 
‘which is givens Theoreticallys one. obtains for the concentration 
of the Anjeoted:; ee on. the z-axis : 

Lo awpfl : 


a Pe. 


d Is 2): ee * Bed, Ty) ’ where if is the ‘electron-hole pair ay 


: production rate, dy the. diffusion: Length, ‘De the. electron 


aiffusion Sorat Figure 2 shows ; the soaui te obtained, by” 

‘an attempt of experimentally verifying ‘this fo rmula’ for: 

electron injection - into hole-type germanium. The best agree-_ : 
nent is obbetnees with - microscopic adrift mobility of the ies 3 


electrons ju, = 3650 cm A] yesece When investigating the holes 22" 


“qiffusion in n-type geraaniua) 48 considerable “qigergence.. me 
petween theory & and experiment jig observed, which, howevers 
can be explained when taking - into account the. existent. of 


“Gard 2/3. 
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kt New asta ucgucrootriation Effect and Its : iG ait Ges 
Application to the. Determination of. the. Ratio Between whe Concentration: : 


OF Heavy and- Light Holes - 


heavy cna Light poles s ‘The ‘eneouetical ounve ae ‘for this 
case. nicely. describes the experimental results The con-.- 
centration ratio ‘between heavy and light holes is deduced | 
from measuring - ‘results as being 57; this value approaches’: 
the result (50- 0) obtained by an other way (Bet Ds There. 
are 2: figures and 2 references « eee 
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AUTHORS "ark ad tyevas_ 
oa TITLE: - tavestigation ‘of. the: Adhesion. “Levels. -in ‘polycrystalline - 
Ne \orystals by the: Method of the Tnermo- 


$b,8 fand in Single Se 
stimulated Current 
"PERIODICAL: ‘Fizika tverdogo tela, 19599 Vol ts: Nr “OQ; pp 1319. “2.4380 wss8) caer 


n of. a previous paper (Ref 4) the’ present” EOS 
me ope re th results. Figure 1 snows the. : 
Seer an curren®, in: 
Both. samples. have. 


ABSTRACT; . In continuatio 
oe - article offers .so 
temperature depen 
“$b 2835. figure 2 shows 
' petype conductivity - he , heating rate wa 
former and 0.2 des/sec forthe latter The: therm 

“current in the former exhibits tro maxime ‘at. a 


p. » 180°K, and three in selenium (115° Ks 165°K;: “and 180. °K)» 


eelina and - 


An evaluation of. ‘the. adhesion level position. yields. for. a ma PE 
=. 0: 39 eve whenasé aming © ‘the Sy : 


ae = 0033s. andAE, 
ass of free : 


ive mass. of the: holes to. be. equal to the m 
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ASSOCIATION: 
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‘lifetime. changes ‘only slightly - and amounts to A0pvsecs: With ce 


The authors thank’ B. T: Kolomiyets for supplying Sb,S5 4) and. re 


“Po; Ds Kozyrev: for selenium. crystals: samples. There. are SLE 


iprii 24, 1959 : 


67392 | 


icc beens and: the ‘mobility to bee us 20. cm 2 he pea. Tf temper- ae 
ature is decreased. from: +20 to- =150 C,:the photoelectric . ae Gee 
sensibility. drops” to about one hundredth. In this ‘case, the 


u independent. ‘of ‘temperature and “equal to 1 cm /v.sec, one . 
obtains for. selenium, according : to the ‘three. maxima: AES “O- 108% Ss 
AE, ~0. 14 ev, and QE; ~0. 17 ev. An evaluation of the cartier: - 


concentration yields for Sb sos a0" 16. eae and for se ~10°%c a 


2. figures and 2. Soviet Terercuces: 


Leningradskiy £iziko-tekhnicheskiy institut | AN ‘SSSR (ieningrad 
sics and Technolo a of the AS | USSR) : lee 
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 gTTLE: : Determination of the ‘Number of. Acceptor levels’ oe cede | 
ea 4 Occurring in: Germanium Under the action. of. Gamma . irradiation. 


- PERIODICAL: | Fizika tverdogo ‘ela; 1959), Vol i, Nr 9, PP 1381 - 1384 ‘(ust su) 


“ABSTRACT: 9°" The. Zadiation: ~induced formation of - structural defects’ stable so 
, : -at room temperature. had already: been investigated several | 
times, but not all the problems | related: therewith are as. yet’ 
- solved satisfactorily.: The present paper offers a2 contribut- ©. 
ion by discussing the ‘possibilities. of a complete ‘analysis of 
' the energy: ‘Levels. of; the defects and by publishing experimental 
results. concerning the: temperature dependence of: the. Balls ss... 
coefficient R. of.-n-type germaniun . irradiated by. Co. nferayee 
An analysis “ofthese: results. permits a precise determination: 
of the number of. acceptor levels belonging to one (r-radiative Ae 
defect. To investigate the temperature dependence of ‘the 5024 
carrier concentration in the presence of. qultiple-charged an 
centers, .the authors theoretically investigated a level scheme 
Bh of a defect (Fig 1), with n in the conduction band considered 
Cara 1/3 _.to-be composed: of four rs par ee we 2a). In this. connection the - 
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~ ‘Determination of the mina ‘of Acceptor Levels of ; sov/181- 4292 Sapse 
Defects Occurring in Germanium Under the Action: of Gamma. Irradiation 


gollowing was Ue aner every ‘defect. produced py “padiation ‘has. 

1: acceptor= and «donor levels; Nordinary”. donors - (atoms. of. 

‘the Vv group ) and NM” ‘defects exist in. such &. way in _germaniut 
with the. concentration Ng. that. Ng “> Mien 1 201 rises weakly 


in. consequence of transitions of . eyoctcons fron. ‘donor Vevels 
to. the conduction . pand; Ny? full. ionization “of the” donor 


‘levels, Ny * Ny eH1 n. ; stronger rising of ‘n in. consequence, of = 
transitions of * saeotrond from ‘higher defect ‘levels. to the. cone 
: AE, /2kT : 
duction band nz * VK om eee 1 n,: full ionization of ‘the 
upper. levels; n= ig - wQ- 4): The temperature dependence of n 
an thus be repr e function lg n= g(t). Ga 
‘ally in Fig 283" yin 2b). A table gives the rem. 
‘gults of severa i Jt is. €ound that: Loree 
peinauced defects “Li e* mw L ues 0.18 eve The defect 


27. 


formation cross. section was “found to 0 de 5 ce 4.00107 eee 
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- Ocourring in Germanium Under the Action of Gamma Irradiation . 
Directives for further investigations, are briefly shown. 
Finally, the authors thank B. M: Konovalenko and I.D.Yaroshets-. 
“_kiy for exposure of the Samples and Sh. Ms Mirianashvili for:. °° 
his assistance in measurements. There are 2 figures, 1 table, ~~ 
and 3 references, 1 of which is Soviet. Bs ag ae odes 
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" SUBMIVTED: March 24, 1959, 


lee 


re nia crap ae 
SNS Sore ie tee 


BONG REET IRE SS BeC Bee TIS S54 ee SER roan i chee BERETA SSG U GN PASSES RETO 


" APPROVED FOR RELEASE: Thursday, S f ( 
Peseta J ay, September 26, 2002 CIA-RDP 446520001-8 = tststst—sS 
F FOR RELEASE: Thursday, September 26, ‘2002 CIA- npr ar O05] SEDnIaaneonceT 6 ae 


a) 


AUTHORS: 


TTL 


ABSTRACT: 
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“Investigation of Adhesion Levels in SbSe,_ yt 
. “the Thermostimulated Current oe 

"PERIODICAL: Pinika tverdogo tela, 1959s Vol 


‘glow heating the carrier concentration Triste in 
“gone, in the same 
‘This. boost curren 


gtimulated. currents 


applicable to poorly conductive and’ p 


Pe ee ee 
_ ~ gov/181-1-9-23/31. 
by the Method of 


4, Wr 9) pp 1460 - 1463 (USSR) 


If adhesion levels. are occupied by carriers at low. temper: 
atures, this condition is conserved for a long time. With is 
‘cart ' ris: “the allowed. - - 
way: as the current (if a field is applied). | 

t which is higher than dark current is = 
defined ag thermostimulated.. An investigation of thermo-= | 
“allows the estimation of position and) 
esion levels. This method is specially 
( hotosensitive semicon- eer 
ductors. It had already been utilized for the investigation of. 
cdS, CdSe, HgJ,, and gnS (Refs 1-11)- The present paper offers 
the results obtained for the single sb Se, crystals. ‘Investia- 
of from =180 to 


seoncentration of the adh 


‘ations were conducted in the temperature range 
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_by the yetnod sov/ 181+ 1-9- af 


“ynveatigation GE -hanesion: bevels | in S 8 e5. 


of the Thernostimulated current 


sane 2: ‘as to, Sehe: a: 
t, (solid curve 
e° recorded — 


- 2420: Pes “Pigures 4 and 2° ghow samples 1 
gture. dependence ‘of the i aaabignates ‘current 
and the dark ‘current (dashed curve)-« The curves Seer 
by means of a recording device 0 ¢ the ‘type EPPV-519. which exn 
pipite 3 sensitivity varied within wide “Vamite - (“107 alB tha0: eee 
a/mm) « The ‘thermostimulated, current. ‘shows chargcteristic Be 
fluctuations . with maximua at 1155 150, and 190 K. An cgtination 
‘of the energetic position (25) ® and the. ‘eoncentration (it) of . 
_ the adhesion levels is made on- the assumption of the very > ow: 
heating having 4. quasiequilibrium character, 8 that the Fermi 
quasilevels for ‘adhesion . levels and zone are 
vbe assumed furthermore. that this quasi ilevel 
adhesion level in the case of temperature: Ty 


tne. same» It ‘can °°. 

coincides with the. aes 

corresponding toes 
Py Sieh 


the gneraoatimulated occhent naximun. ABy. = My Ins hy 
Pau 
5 ime. olds, where Py 


nce band) P as the. hole concentratio 


s :kTy in is the effective level “aensity 
n in the valence 


aa ete 
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of the Thermostimulated Current 
_ band at Tae ua the: ‘hole mobility at Thee oO. the. conductivity at 
Thee 5 
0.32, and 0.36 eve Por M. one obtains. aécording to Khartsiyev 


Thus one. obtains for the 3 maxima of crystal. Nr. 2:0. 28," 


, where S is the heating rate and. 


M\ oo. pea 
“se fg 


is the carrier. lifetime. For: T= 155 ok + = 107 8sec holds, for 


-6 


150°K = 10 “Tyee, and for. ee °K 107" “sec... M: is then found ot oh 


ve 10'°, 3.1019, and 5.10/°cm -3_ 4 few more details are finally 
discussed. The names of A. Kh.: Zeynally, Bo fs Kolomiyets, and 
Mo V2 Kot (who supplied the. single crystals) and N.°B. Strokan > 
(who made-a calculation) are mentioned in footnotes. There are 
2 ; Flewes and 13. references, 1 0f: which is Soviet. ae 
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 UAUPHORS: © Ryvki : S$. M., Konovalenko, B. ue Ct SOV /181-1- 


11222 fea ee . 


TITLE: ~ On the Dependence of Induced Conductivity of Cadmium ue 
‘Sulfide on the nergy of the Exciting Electrons - 


PERIODICAL: — “Fizika tverdogo tela, 1959, Vol 1, BF 41, pp 1757-1761 (USSR) toa 


ABSTRACT: According to reference 1 it was jointly established with = 
- Ya. S. Smetannikova that for 2 to 30 kev. electrons with =: 
inereasing electron energies, but with a total electron 
current intensity, which remains at the same level, the. 
“{nduced conductivity of the CdS reaches a saturation value,. 
4.e. that this. does not increase any more starting from 
a certain electron energy. The initial point of the — 
“gaturation": is not identical for. different samples. 
Additional investigations (Ref 2) established that with 
small. electron energies the decrease of the induced. 
--eonductivity is related to the fact that the electrons ado 
not deeply penetrate into the crystals’ and therefore the... 
recombination processes occurring on the surface of the crystals 
e an increasingly important influence. Other authors (Ref 3). 
Be oo carried out similar investigations on ‘yoluminous” mono-. - he 
Cara 1/2 crystals with 30 to. 60 kev-electrons. Their measuring reeults 
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contradict date in references 1 and 25 if these | are 
extrapolated to the range 30 to 60 kev. The present. study » 
proves that this concept is incorrect and that the IS os 
dependences found in references 1 and 2 are in qualitative 7 
accordance with those derived in reference 3. Certain i 
quantitative . differences can unequivocally be explained by 

the different methods of measuring. There are 2. figures : 

and 4 references, 2 of which are Soviet. ; 


“ASSOCIATION: Piziko-tekhnicheseiy ‘institut AN SSSR, Leningrad (Physteo- . 
< ee ‘technical Institute of the AS USSR, Leningrad) 


‘SUBMITTED: June 19, 1959 


Cara 2/2 
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GS Se TBs BE EEE We care ots phar a CRAP NE BCA BL ER TARE DS I ET 
: APPROVED FOR RELEASE: Thursday, September 26, 2002 
.APPROVED FOR RELEASE: Thursday, September 26, 2002 


CIA-RDP86-00513R001446520001-8 
CIA-RDP86-00513R001446520001-8" 
66706 - 


| eg ae ee, Pe ge SOV/109-4. 827/35, 
’ oO : : 
‘ aye ‘Vitovakiy, NeAas Maleyev, P,i. arid Ryvkin,. “5; M. 


PS iene 
TITLE: ‘Optimum Operating. Conditions for the Photos dtodes Used . 
a é With Small Signals. 


Z PERIODICAL! Radiot ekhnika 4 elektronika, 1959, Vou 4: we 8, | 
: pp 1387 - 1592 (USSR) — mie Gee = . “ef 
i ssed: 
: ABSTRACT: The characteristic of a photo-diode can be. expre! d by 
: (Ref 2): : : 


ee | | _ : (5) < 


where I is the current flowing through Av ‘Bote 
diode, R! -is the leakage resistance. of e Pe 
yg is the voltage across. the n-p gone et 
"dark" saturation current, 4 = an ee ET 
7 Boltzmann . constant an : 
ete the Be 'Eq (5) was employed to. plot ar vortees a 
current characteristics shown in Figure 1. urves Inj) 


sratures _ 
and Ing. Show the "dark" characteristics at. tempe 
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Opt dimum Operating Conditions| for the Photo-diodes: Zed With Smell 
» Signals cee 


of. +20 oe and -78. Ce while Curves a and eon are 


the "illumination" characteristics at the same temperatures. 
The curves are calculated for a photo- pazede which hgs a mee 
"dark" current of 8 pA and the resistance >: 10° Gu oe 
at room temperature. The quantity Ro is papeoantsd by. Eee 


ctge a,Wwhere: a is the elope. of the. Wdark! current- 
voltage characteristics at go =:0.. This angle a, at. 


the room temperature is equal to 90 °, while at low 


temperatures . a = a7 and tends to zero. If the device au 
works as a. photo-diode with a load characteristic 
R = ctg Bp , the load line intersects the cleeseeanietice: 


Ip and - Tp “in the saturation region} consequently, at 


both the low and ‘the room temperatures, the. out put aeene 
taken from the device is the same. On.the other: hand,° i 
the diode is operated as a photo- electric source, the. 
ae eae intersection of the load line with the characteristic : 
- Cardg/h occurs in the saturation Feeton: only, at the low temperature: 


Sr eg BGS Ss i so cep ea eos Berd ges 
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Optimum ‘Operating wondit tone for the Phot o- diodes Used with Smali 
Signals aes 


'_- photo~electric source, provided it is maintained at a low. ae word 


‘diode. This ratio can be defined by Eq (10)... The experi- 


In this case, again, Hine output ‘Steuer is aaa a that. 
obtainable in the photo-diode operation. From the. above, 
it follows that the photo-diode can be operated as.a ae 


temperature. Under these. conditions, it should: be expected — 
tnat the noise Level: would be:very low. The above: con-" |" 
clusion was checked experimentally. The principal 
experimental. characteristic was the relative sensitivity — 
P which was defined as the ratio of the output signal 
ohtained from the device as.a photo source and as a. photo- 


mental dependence of -P ‘on temperature is shown. by. the. 
solid curve in Figure Sas The dependence of P. on tempera- i 
ture for large signals is illustrated by the obtained ‘Line ses: = 
in Figure 3. The noise in the device when employed aS a! 
photo-diode was. 0.5 ‘mV, while when used as a’ photo- electric. = 


“source, ‘the noise was lo pV. The inertia effects in the oo. 3 


diode are illustrated in Figure 5, where the first a 
one tbiosran Herter to Ene phote- parece: operation, while the. 


"OG ae 


ce 
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: ce as 

next> four oecitiosians show the plioto-électric response 
at various temperatures; this effect is further. .: 
illustrated in Figure a Which shows that provided the. 
temperature is about ~80 | moe the time ‘constant. of the. ae 
device is the. same for both’ “the photo-diode and photo- 
electric operation... There are 5 figures,’ feabre: and é 
7 Soviet references. 


"ASSOCIATION: ‘Fiziko-t ekhnicheskiy institut AN SSSR (Physico- 


: engineering Institute of the Ac. Sc. eon) thes = ae 
| SUBMETTED: June 4, 1958 cc ce ae oe 
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AUTHORS: » 


TITLE: 


- PERIODICAL: 


ABSTRACT; 
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Ryvkin, S. Mes Strokan, N.eBs °°) SO0¥/20-12425-~20/62 


; Non-equilibrium “Conductivity in Recombination Through a 
“fraps (K voprosu o relaksatsii neraynovesnoy provodimosti | 
pri rekombinatsii cherez ‘lovushki) 


‘arbitrary injection levels. The f:rst part of this paper. 


“of: which the authors determine the time-dependence’ of” th 


‘form of a schematical drawing,. after which the 3 kinetic ~. 


On ‘Ake Problem: of the. Relasation of 


Doklady deideat 4 dak SSSR, 1959, Vol 124, Nr. 55 
pp 1034-1 037 (usr) 


The present paper desert vee. tHe results Pre an- experinental 
investigation of the theory for the case of few traps. for 


deals with the theoretical. inves. .gation, in. the course: 
non-equilibrium concentration: of the carriers for | 


semiconductors with a type-.of simple traps. Ms The’ scheme ae 
of ‘transitions corresponding to this. case is described in”. 


equations and the neutrality ‘condition are written down. me 
If the tctal change Am of the concentration of electrons © 
in the traps is negligibly enat} as Li hdees An aad Ap: 
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On the Problem of the Relaxation of > “ gov/20-124~5- 20/62 5 
Non-equilibrium Conductivity. in. Recombination Through ed ae 


_ other. In the here investigated case. of.a small: number of 


recombination. it. becomes. ever more. similar, to ‘the- ‘function 


- any salient point. The second part of this paper deals no 


(in ‘the. present paper the ‘system. of notation ‘of. We 
Shockley (Ref: 4) is: used) ,. it holds: qualitatively that 
during’ the main. part of. the ‘monotonous » relaxation Process 
also. dn/dt and-dp/dt must be practically equal to each. 


traps. li fetime ‘depends only on the. concentration of the: 
non-equilibrium carriers; and the value of: lifetime at 

that instant is equal to the steady lifetime at. the. same. 
steady concentration. A diagram shows the - ep beat ion 


f 7 
curve for the injection level DD. aay! (2, a )i= 


for the case t [tim = 5 (Shockley's system of a 
: =) ; 


At. the ‘beginning co relaxation the relaxation. curve. is. 


~t/% 


similar to the function e *o. but. with: increasing . 


e- +/ Fea . This transition: takes place gradually without” 


experimental’ checking. The experimentally | found. curves 
for the decrease of photoconductivity agree qualitatively 
with theoretical results, In the case of a sufficiently 
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high injection level they have non-exponential character — 
and are between 2. exponential functions, which correspond © 
to the limiting values of lifetime. For the purpose of 
a qualitative checking of theoretical results the curves 
of photoconductivity relaxation were photographed, and 
dAn/dt and An were determined at some points of the -.: 
declining branches of the oscillograms. All experimental = 
“results agree well with theoretical relations. There are - 
.4 figures and 6 references, 4:of which are Soviet. | 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR 
~-- (Phygico-Technical Institute of the Academy of Sciences, 
_ USSR) : . ; oe 
PRESENTED: October 25,1958, by A. F. Ioffe, Academician a 


SUBMITTED: October 23, 1958 - 
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AUTHORS: 4 paritekiy, Le Ge _ayteim 8 


TITLE : . a ‘The Influence of ‘Adhesion syevels on the ‘Relaxation of Photo- 
_conductivity in-CdS_ Sage Crystals Veedets 


vol. 25 Noe 35. PP 5AT- 557 


" 
PERIODICAL: “Fizika: tverdogo tela, 1960s, 


EXT; The aim of the present paper “was to “investigate Gpigeinenteliy ¢ the. 
2 initial ‘stages of the increase. of : photoconductivity. in caS single: Sree 
~ during some ten microseconds. “As has been demonstrated by V. Yeo 
“\ Lashkarev. et al. in several papers; . the characteristic features of. photo=. 
: conductivity. in these crystals may be. ‘explained by the- complex two-stage 
character of electron excitation : in the ‘conduction band. Here, ‘the ee 
quantum yield ‘depends. on the excitation level. Other. authors explained. 
o> these characteristic features of. photoconductivity by the complex. 
- character of: recombination processes, . which leads to. a change in life-~ 
“time. Here, the quantum yield is constant and equal to unity. Hence, ano? 
explanation: of the actual mechanism. of the photoeffect in cas ‘can be. 
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Relaxation of Photoconductivity in CdS “* ~ B006 BOUT. 285 
- Single Crystals ao ae : ake ee eet 


te A a : Ce NE ee 819690 5 eked 
- fhe Influence of Adhesion Levels on: the. — - g/181/60/002/03/28/028 


"obtained by investigating the "true" quantun yield of the, photocurrent in. 
-CdS as dependent on the excitation level. The initial: stages of the: 


“increase of the photocurrent were examined by means of an instrument 9... 
schematically represented in Fig. 1. The instrument and the measuring. 9 
“technique are described. Fig. 2 shows the shape of the photocurrent curves = 
.. during the first 50 msec for various irradiation intensities. The higher es 

the intensity, the steeper the rise of the curves and the higher the ©... 


-. pelative yield. Fig. 3 shows a typical oscillogram for one of the samples. 


Fig. 4 shows the growth of a curve with a pulse: duration of 10 psece It 0 ce* 
- dndicates that the steep rise takes place during the first microseconds...” 
Hence, rapid processes proceed at the first stages of -formation of. the ©. 
photocurrent. The results obtained in the experiments concerning the ~ 
characteristic features of photocurrent relaxation can be explained ins 039... 
-. the simplest way by assuming the capture of carriers by a-type adhesion =o: 
“levels. Since the lifetime of the conduction electrons with respect to... ° 
their adhesion levels is much shorter than with respect to their.) 0 
"recombination, the adhesion levels are first filled up within .e very. Ke 
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‘Single Crystals i 


short time, ‘and only, then the Sige: establishment of gout nation eauis’. 
librium. starts. This is ‘theoretically investigated in the. following. 
Fig. 5 shows the dependence of. the. concentration - of free’ electrons on. : 
-. t/Onin for different adhesion | level densities. The higher the level — re 
‘density, | the flatter the rise of.n. In the ‘following, the influence. 
-- exercised. by - constant exposure on the first stages of the increase of 
photoconductivity is: “investigated.. The existence of rapid capturing . 
processes influences the change of. phot oconductivity in time and,” © 
especially, the: phenomenological yield and the effective lifetime. of” ea 
non-equilibrium. carriers. Also the character of. the dependence of | ee 
‘quantities on constant . irradiation and its intensity is. considerably _ 
‘influenced by these processes. Hence, the characteristic features of: 
' photoconductivity of ‘CdS are rather to. be connected with the complex” 
“character of recombination. processes than with the excitation process.” 
In an appendix, the influence ‘exercised by constant exposure on the : 
relaxation .of monopolar photoconductivity. in the presence of a) a-type eee 
and b). B- type | adhesion ‘levels is suvee’, cater As Be. pereetts 0. “Ae? W/ 
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vo The. ‘Influence of Adhesion: Levele onthe 3/181/¢0/002/03/26/020 
“Relaxation. of Photoconductivity in cds. BODS/ACTT 
“Single crystals: Fae Te ek ; Pris 


‘Matveyev, Li Vo Maslova, aad Ge ‘Ae Fedovas: are mentioned. There are 12. 
figures and Ag references: a Soviet, 6 US», and 2 German. . 
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a eee ee ao 

oe AUTHORS: © - Konopleva, R.-Fe,;. Ryvkin, S. Me, Yaroshetskiy, I. -D. 
Se Ps eee i a ars 
“ QITLE: The Problem of the Trapping Cross Section of Holes in. 


Germanium by Defects Formed by Gamma Irradiation /o. 
Tol. on wide meh mtn ty Tea yt 


PERIODICAL: Fizika tverdogo tela, 1960, Vol: 2, Nos 4, pp+ 566-568 ° 


 @EXT; ‘The trapping cross section of holes by defects formed by neutron 
“pombardment was found to be. ~ 107") em2 (Refs. 1-3)- The trapping cross. 
~ section for gamma irradiation was 4°107 Gom2, The present paper shows — 
“that this difference is due to a false assumption: A defect formed by.” 
“gamma irradiation has not two but four acceptor levels in the forbidden 


“> pand.. The dependence of the lifetime on the irradiation with gamma... 
trapping cross. 


- quanta was determined on 11 specimens, wherefrom eae cog 
section of the holes was calculated (Table). A Co 0 preparation with an poe 
Ra was used as gamma source. The authors 


- activity of 400 gram-equivalent 
used the photomagnetic method, . the method of photodiffusion, and the 


examination of the relaxation curves of photoconductivity to measure the mh 

lifetime. The mean value of the trapping cross section was found to be 

“5:5180107 cm This. is close to the value obtained for the neutron. Woe 
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SUBMITTED: October 14, 1959 
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; AUTHORS: : vin = Mey: Geiapate: Aw Acy Tyanov,.-Yus Eis sas oes 

-forteon, “5, Novikov, S. Res “Fotekhina, Ne D. -Ne De Patines | 
- VITLE: east on of the’ Diffusion of Mi som assiers!in « a 
mo Magnetic Field yi. 


PERIODICAL: Fizika tverdogy tela, 1960, Vol. 2, No. on PP. 515 590, 


TEXT: The distribution of. ‘the. concentration of. minority. carriers: intro® . 
duced into a magnetic field: by "point" injection was theoretically and 
experimentally | studied. A light. spot was focused. onto a germaniun . sheet — 
cut. ‘out..of .a single crystal. The occurring emf was measured by. means. ‘of = 

- an Ae “9 {LV-9) tube voltmeter. The setup is schematically represented: dn? 
Fig. 1. Thus, the longitudinal magnetostriction effect (Fig. 5) was Rese 
ed ‘on ES -type and n-type germanium ‘Such measurements may be used’ to de- 0. 
termine ‘guch semiconductor parameters as the microscopic drift mobility. 
oes of carriers and | the concentration ratio between carriers ‘of. equal sign .. ee 
~ but different effective mass. The concentration ratio between light 
-. and heavy holes in germaniog was about, 2 per cent. Mention is made. of: a 


tara te 


fa eae eae PRC Teega HF oP 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520001-8 
APPROVED FOR RELEASE: Thursday, September 26, 2002 _ CIA-RDP86-00513R001446520001-8" . 


“pnsh7. 


I tavestigation of the. Diffusion of Minority ot s/008/04/05/034 
etarniere in a Magnetic Field ke ee B002/B B063 


I. K. Kikoin,: Noskov, and Pikus. There are 7 figixoa*s and 18 eters 


7 Soviet, 1 American, as British, and. 1 French. 


ASSOCIATION: Leningrad skiy fiziko-tekhnicheskfy institut. AN ‘SSSR. - 
(Leningrad _ Physicotechnical Institute of ‘the AS USSR) 


SUBMITTED: July 24, 1959 
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TITLE: 


is caused by the f 

adhesion levels in 

assumed to be fill 
“previous illuminat 
acquire knowledge 


‘and to estimate the main parameters of the adhesion levels. The results — oe 


Ee 


. -obtained by experi 
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act that the light transfers electrons from a-type 


to the conduction band; . the adhesion levels are 
ed up. with electrons, which is a consequence of 


jon. Investigations of kinetics make it possible to... 2) 


of the interaction b2tween light and adhesion levels 


mental investigation of the induced impurity 
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“[nvestigation of the Kinetics of Infrared -. §/181 60/002/06/22/050. 
ie Impurity Photoconduction in CdS Induced by: ~po06/B056° 1 EE nS 

.. Previous Illumination ae hs oie ae a 


on in CdS are discussed in part 1. All investigations were. 
t 77°K.on CaS single crystals onto which indium contacts ears 
Above all, the spectral distribution of photo- =~ 
" eonductivity and the time-dependence of the photocurrent were investi- - 
gated. Fig. 1 shows the spectral photocurrent distribution, recorded . ~ 
; under various conditions; without previous illumination (Curve 1) with 8250 © 
_ previous irradiation by green light, py leaving the sample in the dark. Poa 
for.a. longer period of time (Curve 2 = ‘photoconductivity is found ee. 
- beginning at 3.5 pds and under simultaneous constant irradiation with? 
- white light (Curve 3 - which produces exactly the same effect). In the 
‘latter case, distinct photocurrent extinction with a maximum at 0.9” ~ 
“gould be observed. Further, the time dependence -of infrared photo- 
‘conductivity after. previous illumination with green light of various 
intensities was investigated. Between the previous illumination and the, — 
-« beginning of infrared irradiation the sample was left in the dark for. 
40-60 minutes. The results are shown in Fig. 2. @he photocurrent re- 
- laxation at the beginning of infrared irradiation was found to depend 
“upon. previous illumination (Curve a - high intensity, curve b.-. low 


photoconducti 
= carried out a oy 
- were sputtered in vacuo. 


cara 2/3 Xx 


ee 


77) Tavestigition of the tinetica: of Infrared Impu- $/181, so/oo2/06/22/050, = 
.- rity Photoconduction in cds Induced: by. B006/B BO56. 
_ Previous Illumination a4 CU rae 


‘Siteneity): In part: 2 of this paper, . these: experimental veauite are. 
oped | ‘photoconductivity kinetics. is calculated for the case of a-so- -called - 
- electronic transitions upon. which: the. analysis. is based. In. part 3,° Fete see 
results: obtained by experimental investigation. of. the kinetics of infra- 99°. 
red photoconductivity in a quosi-steady excited state are given and the 
growth and. drop times as-well as of. the steady photocurrent are shown in. 
‘Pigs. 4 and 5.. Several particular features of infrared : photocurrent 


a relaxation in the unsteady state are discussed in. part 5. Further ieee oe 
oad gations. in this field are to follow. The ‘crystals investigated were 
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analyzed on the basis of. a. model with one adhesion level, and the: infra- — 


"quasi-steady". excited ‘state of the crystal. Fig..3- shows the scheme of © 


parameters of the adhesion: level are determined. The dependence. of the. 


produced by 0. A. Matveyev and L. V. Maslova. There are 6 figures: and 
11 references: 4 Soviet, 4 American, and 3 German. 


technical Institute of the AS USSR, Leningrad) 
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ee TITLE: : : The Influence of - aheeton Levels: in: Semiconductors on the’ 


Steady Photoconductivi ty. oe ‘the Lifetime ‘of the Minority, 
- Carriers W oe 


PERIODICAL: Fizika tverdogo’ tela, 1960, Vol. 2, No. Pe ppe 1545~ 21561 


ee TEXT: ‘The present bulky article deals witha comprehensive study. of the & a 
-. influence exerted by adhesion levels introduced into a erystal upon “the ae, 
carrier. recombination in’ the. steady state (thus, upon Te T9 and Oo). 


taking place above other traps located in the. forbidden band. : The: ‘ataay 2 
is extended to cover the. influence of. filling -of* adhesion levels onthe eae 
dependence of. cd and T,. on temperature and” light intensity,. In. the intro- en 


“* duetion, the authors discuss a number of relevant. publications. I n the 
firat section of the paper, the influence of. adhesion -levels ont, and 


Ra in: the steady. state is qualitatively examined by means of | an “example as : 
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; “he Influence of Adhesion: Levels in Semi-. 3/181 aoe ons ee: 
. gonductors on the Steady Photoconductivity. and > BO06 BO60" eae me 
“the. Lifetime of. the ‘Minority ‘Carriers. an 


of a high injection. levels This is done ‘on. the | model of. a sinicénauctor’: 7 
_ in whose forbidden band there exist two types of local levels with. Bese ce 
- differing properties (Fige i): the S levels are assumed to be traps for hes oy 
_ minority. electrons from thé conduction. ‘band. and the holes. from the valency ~. 
"band, i.e. they are recombination: centers for the. light-produced minority: 
‘ Gharges. The M levels are, due to electron “exchange, connected with the 9 
~- conduction band (the electron exchange with the valency band. is forbidden), ° 
\ and therefore they are adhesicn levels for the electrons. It is show | that. 
“the electron and hole ‘concentrations. in ‘the S centers are closely related >). 
-4o the electron and. hole concentrations in the’ bands. Es Go, if the ‘bleoe 
tron concentration in the conduction band is changed - anyhow, the electron | 
lifetime 1? ag 2, in. this band: is decreased, -and the. hole lifetime. 


T = /1, p's in the valency band. grows. This is the sense in ‘which the. av 


introduction. of adhesion levels acts. . Ga and y_ are the trapping retains 
- n, and p, the electron and hole concentrations in the S centers; He 4.05 - 


§, the. concentration of. the recombination centers). In: the. following 
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The Influence of Adhesion Levels in = 3/181 60/002/007/026/042 = 
Semiconductors on the Steady Photoconductivity. . : BO06 BOGO-" is eee See 


and the Lifetime of the Minority Carriers | 


’ gections of the paper the authors first examine in a general way the 
influence exerted by adhesion levels in the case of a high injection = 
level at a low concentration of the recombination centers, and then the 
game is done for a semiconductor with two types of injection levels. — 5 

“In. this semiconductor the forbidden band contains, besides the recombina- 
tion centers S and the adhesion levels M for the electrons, adhesion 9. 


‘lavels L for the holes from the valency band (Fig. 7)+ Section 4 again 
treats, for a semiconductor with one adhesion level inthe forbidden’, 
band, the case of a high injection level, put ata high concentration of © 


“the recombination centers S, Finally, section 5 deals with the case of a. 


low injection level at an arbitrary concentration of the recombination ~:~ 
centers. Hers, the Fermi quasi-levels of slectrons and holes practically ©. 
‘goineide, and the traps may be classified into adhesion levels and recom- >.’ 
.. bination centers only on the pasis of the various trapping cross sections. — 
(5.9) and (5.10) are first generally derived for +, and tp); for M = 0_ ae 


they go over to (5.11). The latter formulas are thea further treated for: 
the special cases of an n-type and a p-type semiconductor. © < 


Gard 3/4 


ee 


"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520001-8 _ 
_ APPROVED FOR RELEASE: Thursday, September 26, 2002 _ CIA-RDP86-00513R001446520001-8" 


| B25L6. 
; the Influence. of Adhesion Levela in ‘ yo efor foto 


Semiconductors on the Steady phatocouiuctivity as pPOde/BCee 
and - the Lifetime of the. BAnOE Ly Verriere 


Se G. Kalashnikov is mentioned. ‘Thera are 10 figures and 19 references: 
5 Soviet, 9 Us, and oy German. 
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AUTHORS: Arkadtyeva, Ye. N., Ryvkiny S. Me _ Bee zee 
@ITLE: Induced Infrared pie eae ity oe Some Seal sondustore 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No: 8, pp. 1889 - 1890 


 DEXT In caS 'single crystals activated with silver, Lambe and Klick - 
(Refi 1) observed infrared photosensitivity induced at 77 K in.the range . ~ 
2 6 ee This: phenomenon was studied by the authors of the present: paper... 
in Ref. ‘2. This kindof ‘infrared photosensitivity:also occurs in other 
semiconductors”such as.CdSe, CdTe, Sb5Se . Pig. 1 shows. the typical. - : 


| ma at ater momanen ean oa 


. ‘tion with visible light. All three substances are photosensitive in the 
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AUTHORS Berkovskiy, F. ys ayvkiny SiMe; Strokany N. Be 
TITLE: | : The. current-voltage Ghatectenisties. cof the: Stren bayer, of 
a Germanium p-n Junction’ in the Permeable Direction: aN 


ne eee W i one 
_. PERIODICAL: . Pizike tverdogo tele, 1960, Vol. 2; No. 8, PP+ 1956 - = 1961 ae 


> PEXT : The purpose ‘of: the opresent: paper was to eerily Shockley !s_ relation 
be the current-voltage characteristic of a planar p-n junction: : oe 
= BI, [exp (a/k? )- -1], where B = 1+ p(0)/(p(0)+n, )3 o denotes the voltage. 


a nae to this junction, I. - saturation- ‘current, q - electron charge, — 
-p(0) : - “hole concentration in ‘the base ‘on the p-n junction, and ay pele Oe 


: equilibrium concentration: of: electrons in the bases. The er factor. 
6 considers the voltage drop occurring in the semiconductor. The authors ee 
“first discuss the theory ‘and. ‘the method -of | ‘measurement, - and describe the |. 

ee ‘apparatus ‘that is- schematically. represented in Fig. 2.-The square- ulse: 
Ugsavrstor et was. designed by. Engineer. Ge. Ve “Khozov.. The Bust en eee 
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‘The Gacveatavei task: enarcetevietign on the ae 
' Blocking Layer of a Germanium p-n- Junction | in - B006 B see 
the: Permeable Direction es 


063 


- characteristics of the p-n jundtions: were™ ‘taken in ‘forward digection and: 
at current densities of up to. 800 = 1000 © a/ om? . For this ‘purpose; » the. oe 
authors ‘used the method. of. dividing | the voltages: into those.in the. semi-.. 

: conductor. and the volume charge ‘region “according to their relaxation. 
-pates. A correction for the Dember. emf is. carried out (it° ‘takes into. 
‘account the different ‘mobilities of electrons: and. holes). The voltage-. 
o current characteristics: measured on: “diodes and intrinsic. p- -n junctions” 
: are shown in’ diagrams - Furthermore, the authors: examined molten germanium 

diodes. with a “high-resistivity starting material (n. oe A. + 6. 100m” 2), 
oe for which B =-2 at a voltage of 100 ‘- 150° my. on the p-n. junction.” le 

- (Theoretical studies have shown that the functions In I = £() ‘should be. 
straight lines, and that the. cotangent of their ‘angle of. slope. ghould be 
equal to- t/q; thus a voltage. ‘of 25.6 mv is obtained for t = 20 Og Phe nM. 
“theory is well confirmed by” experiments: 26.5 +.0.5 mv ‘was obtained. om 


Fig. 4 shows .the characteristics obtained for a sample cof sn = 4. 10 om” ina 
at. different temperatures between ‘-TT and: +70., C. The numerical values Loe 
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well satisfied in this” penporeture range at current densities. of 


aos ne February 1, 1960 ~ 
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- he Current-voltage Characteristics of the- -sf1sieafoe/eo/o3/o45 
--Blocking Layer of a Germanium p-n Junction in 'BO06/B063 


veutednine: to this eidgeans are compiled.in-a i eabi es Shockley's formula is. 


O.1.= 100 afem @ From a 100 a/em* : onward, the voltage on-the. p-n- fs 
junctions is saturated. Its -maximum ‘value is 60 - 70 mv lower than. the a 
contact potential difference. - ‘The authors’ thank V. I. Stafeyev for his > 
aa discussions. Yu. Ac Kontsevyy is’ also’ mentioned. . ‘There are. 5 df Ageree ts 
ay see and, 13 references: 6 Soviet -and.5 US... ae 
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: AUTHORS t _Byvkin, : S: M:, Yaroshetakiy, I Di: 


“PITLE: The Influence of. ‘Adhesion Levels. on the Relaxation’ “af. Non- 
hee equilibrium Conductivity. in: Germanium Irradiated With Gamma 


’ Rays eee y 


‘PERIODICAL: Fizika tverdogo tela, 1960; Vol. 2, No. 8, PP. 1966 - 1977 


pExts In. ‘order to study the mechaniem of “recombination. processes "of: 
“~ defects,. the authors made a ‘number of: experiments which . are described. 
here-and whose results - are discussed in detail. The. main purpose. of: the ee 
; experiments was. to determine ‘the effect. of 7 -induced | defects on the: °°." 
temperature. dependence of the relaxation time of the conductivity of ee 
n-type germanium. First, the method and the. experimental ‘afrangenent | are. 


ans discussed.: n n-type Ge ‘single crystals of. 5 oe 5 0 15: i? etched with: 
GPs <4: (SR- 4) to reduce. the rate. of ‘surface Eecommination,, served as 


samples. They. were exposed to. y-rays ‘of 120° r/sec. (co® Oy: at 20°C. The = 
_ concentration of the. resulting stimorural defects was determined sue 
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The Influence of ianeeton: ‘Levelaon:the 2” ween Boar 
~ Relaxation of Non- equilibrium Conductivity in. B006/B063 ve 


Germanium” Irradiated With Gamma. “Rays ©. 


where - Gist ‘the pot per ~ of the sample surface, ome 


formula Ni = ONGd> * 
the prose section "of 


W: the concentration of the: germanium atoms, ‘and 6 


Ge a oe 
defect formation which was ‘assumed to be O= 43 Ze 10 221 om 2 according. to 


Ref. 6, The experimental arrangement is. achela tically shows in Figete 2 Sy 
The sample is placed in a. cryostat: between the. poles of an’ electromagnet oe 
“which can generate a field of up to.4; 000 .oersteds~. This. cryostat permits .- 

; a change in temperature from room ‘temperature to that of liquid nitrogen. — 

"Big. 2 shows the temperature dependence of the relaxation time, why of : 
non-equilibrium conductivity . as the function int! = ‘£(4/2)- ‘The six’ 

a5 


-values between zero. and 1. O° “105: 


‘curves refer ‘to six different Ny 


With increasing irradiation, a one slope of ‘the curves having aes 
-ominimum could.be observed. After passing. through this minimun, they~ ee 
‘steeply rose again. Thus, the ‘relaxation time first. decreased with 

- dropping | temperature and again increased with: further dropping tempera- 


"ture. Fig. 3 again shows int! r £(1/2)- for the same senpie.. honever,. for a 
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2 CEOSS section on the $-level at roon temperature | was determined to. be 
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an iefiuence: of nie ae con the es 9/181 co/one/008/041/045 
Relaxation of .Non- -equilibrium Conductivity ° ine ; 2008/ B00) oo 
Germanium Irradiated | es Gamma Rays on oe 


re ale 5° +10 Vem a “ine ‘a wide temperature ‘range: “the curve aterts in the. ae 


minimum, ‘pises "Videaety and quickly and after “having ‘passed ‘through a. 
“peaks “it slowly drops > Next, the results are: d@iscussed in detail and 
compared with theory: The curves. int! = £(1/). may be well ee ae in 
three . characteristic. parts (I - drops. Ir - rise, III - almost. saturation). 
(of. Pig. 5 5)- The position AEg: Of. the recombination levels” of these eee 


induced defects ‘in’ ‘the sesautaoen band are. determined - (Fig: 4) from “the. 
~ Giope of | the. ourves, (part I, Pig- 2). The authors. found that AB, = 0.2 ev | 


> (aistance of. the S- “level from “the: conduction band). The hole trapping a x 


“Qe 5° 410: “15 om? The position of the second: evel (M) is determined. ‘by ite - 
distance from the valency band AB it was’ found that AEy = Q. 24 ev. The 


- -walues. found for the . second sample | deviate but: little ioe those of the oe 
/ firat sample; the second sample. had 8. ‘somewhat lower resistivity. The 
y moment ee values are com ina table (ee 1918): The seni are. 
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: Khozovs G. Vv. ey : 


TITLE: . ‘Low-inertia Germanium aociaat 


PERIODICAL: “Fizika tverdogo tela, 1960, Vol. 2 No. 9, pps 2199 2201 oy 


TEXT: Germanium photodiodes were ‘developed in 1954 at the. authors’ oo 
‘institute; they are now. being produced - in industry >» and have a time ‘con- Me 


stant of about 10 “3 sec. Now, the low-inertia. photodiodes. Am (pany? 
and $4- M2 sw) were: developed, which have a time. constant of. only 


(1 23} 107° sec. Inertia was measured by means of an ‘apparatus OREN ry 
cally shown in Fig. 1. A Kerr. ‘cell fed by a MCC -6 (GsS- -6) alternating- . 
current generator modulated light sinusoidally: with a frequency + £, of rane 
“: 1Mc/sec.. The light, which was amplified. by an’ b2Y (FEU )* photomultiplier, aos 
ee recorded by an CM -1 ae vhs oscilloscope: Owing to the phase shift es 
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he: eaiivowsens stowed an: ellipse. By means. of an-RC ahage: transformer, 
.. the ellipse was changed into a straight. line. From the_ equation ~ ; - 
tan @ = 2nf@ the time. constant - @ was: calculated. Fig. 2a shows - the ‘hinges ee 
tion @ = £(Ry) (Ry = load: resistance). In Fig. 2b the new diodes are com- 


ae pared with an 64-1: (FD- -1) diode of the old type... The. oscillogram shows 

. that the new diodes precisely reproduce: a JL-shaped light ‘pulse. The : 
authors: thank I. A. Lebedeva, P. I. Gorshkov,. collaborators cof -the: ue 
laboratory; and F.:M...Berkovskiy , student.at -LGU. (Leningrad State ee Cas 
University) for their asetatance: ahees are 4 figures” ‘and 4 peterences : 


3. Soviet. . 
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. Leningrad Institute of: Physica: and Technology. of the = 
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ra AUTHORS: ~ Ryvkin, SoM. . 


TITLE: Phe Real Lifetime and the Possible Mechaniam of the Inelas- oe 
tic Scattering of Carriers in. Semiconductors. ~ Se ee 


an PERIODICAL: Fizika tverdogo ‘fein. 1960, Vol. oy Nos 10, PPe aati 2420 


 PEXTs The lifetime of nonequilibriun: carriers for. the stationary. state. 
is known to be given: “by, Th = An. ,/U (1 y; where Any is the steady con~ 


ae centration of the Sole ciate Sleetccas ‘and U ce intensity ‘of. the non-. : a 
-- equilibrium process of generation of these electrons. ane is. commonly ae vy 


_ supposed to have the ‘ gignificance of lifetime of the electron inthe con- 
- duction band; it is shown here that thie is. really so only in. some 
‘special cases. From a study of the dynamics of this process, it is. shown 
‘that: the time. between two collisions with. holes each collision. leading ire tes 
‘to. the capture of an electron) has the sense ofa real mean lifetime of. 


electrons in the. conduction band: T eal UE mP i (2) 5 where’ Py is the. : 
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“The Real Lifetime and the Possible Mechanism -s/181/60/002/010/010/051 
of the Inelastic Scattering of Carriers in - BO19/B070. ces 
~ Semiconductors ed mee OEY tae ae. : ts : 


concentration of holes of k-th kind, and vnk is the trapping coefficient. oe eee 


TT, and T 
An. real haste Cae ee ty 
- made for comparing these quantities in three special CaseB. First of all. 
a it 45 shown’ that for Re impurity photodonductiva by Tan x Treal?: but. the Se 
difference is not large. The tateiacto Ghotosonqdetivits! by recombination | - 


with traps is then investigated. It is found that for high injection level’ 
when An no and Po (n, - equilibrium concentration of ‘electrons; . be ws 


can differ by some orders of magnitude. A detailed study is. 


equilibrium concentration of holes) and U considerably exceeds the number . 
of electrons thermally scattered into. the conduction band, Gey = Tan? 3 io 


@his does not. hold for "intermediate" or low injection levels. For. low _ 
injeotion, veverts Lea? Ce quilior The temperature dependence. of phone. a 
quantities is studied. Intrinsic photoconduction by recombination with= - 0 . 
traps ‘in the presence of. adhesion levels is discussed.: A formula for Ca eh 


ed: derived. From the cases considered here it is seen that Tay may be: 
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smaller or paonten ‘than eee and the number Of exaples could: be. ‘multi- © 
plied. In the last section of the paper, the inelastic scattering: process ~ 
is studied. It is concluded that the energy transfer does not take place..." 
_ by successive collisions of carriers with phonons; it is the result.of the 
trapping of the carrier for a» short time with a fast .reemission in.a band =. 
lying in the neighborhood of. the normal: energy. A. I. Ansel'm is mentioned: © 
(Ref. 5) Ag Ae Grinberg is thanked for interesting discussions. There 
are 4 figures -and 6 referencsgs 3 Soviet. and a Us. : 
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‘TITLE: Annealing-out of Defects Formed by Gamma Bays in n-Type. uses 


Germanium y\ 


- PERIODICAL: - Fizika tverdogo telay 1960, Vol. 2, No. 10, pp. 2356-2358 


-) TEXT: «When the defects produced in n-type germanium py irradiation with 
| rays are removed by annealing, the decrease shows 4 nonexponential «© 
racte: ‘ explanation of this it is necessary to consider the 
stitial atoms and vacancies (Refs. 2,3)+ Figs 1 
f the defects removed by annealing ag a function of |: 

and 160°C, t being the an- VJ 


., diffusion of the inter 
shows the fraction v0 
Vi for annealing temperatures of 120, 140, 
nealing time. The experimental values are seen to agree with the theory =). 
mentioned in the introduction. Similar results are obtained on pombard= 2 
‘ment by electrons and neutrons. The activation energy for the diffusion 

of the defects is found to be 1.01 eve For comparison, analogous values .* 

cc obtained on irradiation with. neutrons (1.12 ev) and with electrons hie ee 
“(4,36 and 1.3 ev) are given (Refs. 41535455) Pige 2 shows Yas a function . 
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Meneaving out of Defects Formed by Gamma ‘Rays 5/18 5 00/10/ 003/051 
in n-Type Germanium eet : : ‘ B019/B070 ad 
ae) & ae - (4Dt/r?) yer It is found. that. ithe expérimental. and theoretical 
sha! values. agree na for r= 0. 5 and D/xé = 123° 107, per. “second. re “Sigs: thus, 
= found ‘to be 2.8, ,10° nl en, and so ‘somewhat larger than’ that. obtained in the. 


case Of neutron bombardment. Figs 3 shows that by increasing the. equantun 


flux the removal of defects by annealing is more rapid. The: linear part.- 
of the. curve is also reduced. In the ‘conclusion ‘it is stated that. the © 
theory of the removal of defects by annealing which is confined ® to dife/2$ 
_ fusion is unable to explain some important properties which are ‘possibly _ 
connected with the interaction of defects. with other structural per-: 
turbations.. There. are 3 zi guree and 6 references: 2 Soviet and 4 US. 
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